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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information that 

can be applied in managing farms and wood- 
lands; in selecting sites for roads, ponds, buildings, 
and other structures; and in judging the suitability 
of tracts of land for farming, industry, recreation, 
woodland, and wildlife habitat. 


Locating Soils 


All the soils of the survey area are shown on 
the detailed map at the back of this publication. 
This map consists of many sheets made from 
aerial photographs. Each sheet is numbered to 
correspond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the same 
kind of soil. The soil symbol 1s inside the area if 
there is enough room; otherwise, it is outside 
and a pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information. This guide lists all the soils 
of the county in alphabetic order by map symbol 
and gives the capability classification of each. 
It also shows the page where each soil is described 
and the page for the woodland suitability group 
and recreation group in which the soil has been 
placed. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for many 
specific purposes can be developed by using the 
soil map and the information in the text. Trans- 
lucent material can be used as an overlay over the 


Cover: 


soil map and colored to show soils that have the 
same limitation or suitability. For example, soils 
that have a slight limitation for a given use can 
be colored green, those with a moderate limitation 
can be colored yellow, and those with a severe 
limitation can be colored red. _ 

Farmers and those who work with farmers can 
learn about use and management of the soils from 
the soil descriptions and from the discussions of 
the capability units and woodland suitability 
groups. 

Foresters and others can refer to the section 
“Woodland,” where the soils of the area are 
grouped according to their suitability for trees. 

Game managers, sportsmen, and others can find 
information about soils and wildlife in the section 
“Wildlife.” 

Community planners and others can read about 
soil properties that affect the choice of sites for 
nonindustrial buildings and for recreation areas 
in the section ‘Town and Country Planning.” 

Engineers and builders can find, under ‘Engi- 
neering Uses of the Soils,” tables that contain 
estimates of soil properties and information about 
soil features that affect engineering practices. 

Scientists and. others can read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of the Soils.”’ 

Newcomers in the survey area will be especially 
interested in the ‘General Soil Map,’ where 
broad patterns of soils are described. They will 
also be interested in the information about the 


-area given at the beginning of the publication and 


in the section “General Nature of the Area” at 
the end of the survey. 
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ELTA COUNTY AND HIAWATHA NATIONAL 

FOREST OF ALGER AND SCHOOLCRAFT 
COUNTIES are located in the central part of the Upper 
Peninsula of Michigan (fig. 1). The survey area is bordered 
on the north by Lake Superior and on the south by Lake 
Michigan. It has a total area of about 1,131,275 acres, or 
1,768 square miles. Escanaba is the largest city in the 
survey area, and Munising is the second largest. 

Nearly 90 percent of the survey area is wooded. 
Most of the wooded acreage is in National Forest or is 
owned by the State of Michigan and several large cor- 
porations. Producing forest products and providing 
recreational facilities are the major industries. Many 
residents of the area are employed in forestry or in paper 
mills and other industries, mainly in Escanaba, Munising, 
and Gladstone. 

The main farming area is located west of the Escanaba 
River. Dairying and raising beef are the chief livestock 
enterprises. Hay, corn for silage, and small grain are 
produced to feed livestock. Potatoes is the main cash 
crop. Beans and strawberries are also grown. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in Delta County and Fhawatha National Forest 
of Alger and Schoolcraft Counties, where they are located, 
and how they can be used. The soil scientists went into 
the area knowing they likely would find many soils they 
had already seen and perhaps some they had not. As 
they traveled over the county, they observed the steep- 
ness, length, and shape of slopes, the size and speed of 
streams, the kinds of native plants or crops, the kinds of 
rock, and many facts about the soils. They dug many 
holes to expose soil profiles. A profile is the sequence of 
natural Jayers, or horizons, in a soil; it extends from the 
surface down into the parent material that has not been 
changed much by leaching or by the action of plant roots. 


The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
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Figure 1.— Location of Delta County and Hiawatha National Ferest 
of Alger and Schoolcraft Counties in Michigan. 
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uniform procedures. The soil series and the soil phase are 
the categories of soil classification most used in a local 
survey. 

Soils that have profiles almost alike make up a. soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Munising and 
Trenary, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that 
affect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects manage- 
ment, For example, Munising sandy loam, 0 to 6 per- 
cent slopes, is one of several phases within the Munising 
series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, 
and other details that help in drawing boundaries accu- 
rately. The soil map in the back of this publication was 
prepared from the aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
the management of farms and fields, a mapping unit is 
nearly equivalent to a soil phase. It is not exactly equiv- 
alent, because it is net practical to show on such a map 
all the small, scattered bits of soil of some other kind that 
have been seen within an area that is dominantly of a 
recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Two such 
kinds of mapping units are shown on the soil map of Delta 
County and Hiawatha National Forest of Alger and 
Schoolcraft Counties: soil complexes and undifferentiated 
groups. 

A soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot be 
shown separately on the soil map. Each area of a complex 
contains some of each of the two or more dominant soils, 
and the pattern and relative proportions are about the 
same in all areas. The name of a soil complex consists 
of the names of the dominant soils, joined by a hyphen. 
Enastport-Roscommon sands, 0 to 6 percent slopes, is a 
complex in this survey area. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform. An area shown on 
the map may be made up of only one of the dominant 
soils, or of two or more. The name of an undifferentiated 
group consists of the names of the dominant soils, joined 
by “and.” Ensley and Angelica soils, is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, or so severely eroded 
that it cannot be classified by soil series. These places 
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are shown on the soil map and are described in the survey, 
but they are called land types and are given descriptive 
names. Borrow pits is a land type in this survey area. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soil in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
and forest records and from field or plot experiments on 
the same kinds of soil. Yields under defined management 
are estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map 
and the laboratory data and yield data have been as- 
sembled. The mass of detailed information then needs to 
be organized in such a way as to be readily useful to 
different groups of users, among them farmers, managers 
of woodland and rangeland, and engineers. 

On the basis of yield and practice tables and other data, 
the soil scientists set up trial groups. They test these 
groups by further study and by consultation with farmers, 
agronomists, engineers, foresters, and others, then adjust 
the groups according to the results of their studies und 
consultation. Thus, the groups that are finally evolved 
reflect up-to-date knowledge of the soils and their behavior 
under present methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Delta County and Hia- 
watha National Forest of Alger and Schoolcraft Counties. 
A soil association is a landscape that has a distinctive 
proportional pattern of soils. It normally consists of one 
or more major soils and at least one minor soil, and it is 
named for the major soils. The soils in one association may 
occur in another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in an area, who want to 
compare different parts of an area, or who want to know 
the location of large tracts that are suitable for a certain 
kind of land use. Such a map is a useful general guide in 
managing a watershed, a wooded tract, or a wildlife 
area, or in planning engincering works, recreational 
facilities, and community developments. It is not a 
suitable map for planning the management of a farm or 
field, or for selecting the exact location of a road, building, 
or similar structure, because the soils in any one associa- 
tion ordinarily differ in slope, depth, stoniness, drainage, 
and other characteristics that affect their management. 

The soil associations in Delta County and Hiawatha 
National Forest of Alger and Schoolcraft Counties are 
discussed in the following pages. They are grouped 
according to their dominant texture and their position 
on the landscape. 


Dominantly Sandy Soils of the Outwash Plains, 
Lake Plains, and Moraines 


In this group of associations are nearly level to very 
steep, well drained or moderately well drained soils on 
outwash plains, lake plains, and moraines. The soils 
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formed mainly in sandy material. Some soils have a 
Joamy subsoil, 

All these associations are used mainly as woodland and 
for recreation. ‘hese associations are generally poorly 
suited to crops, because the soils are droughty and have 
low fertility. 

Three soil associations are in this group. They make 
up 29 percent of the survey area. 


1. Rubicon association 
Nearly level to very steep, well-drained, sandy soils 


This association consists mainly of nearly level or gently 
sloping soils on outwash plains and. lake plains. It also 
consists of sloping to very steep soils on moraines. The 
very steep soils have short slopes. 

This association occupies about 10 percent of the survey 
area. Rubicon soils make up about 75 percent of the 
association, and minor soils make up the remaining 25 
percent. : 

Rubicon soils are well drained. They have a surface 
layer of black sand about 1 inch thick and a subsurface 
layer of brown sand about 3 inches thick. The subsoil 
is reddish-brown and brown sand. Light-brown sand is at 
a depth of about 27 inches. 

Minor soils in this association are in the Au Gres, 
Croswell, Grayling, and Roscommon series. Au Gres soils 
are nearly level or gently sloping and are somewhat poorly 
drained, Croswell soils are nearly level or gently soning 
and are moderately well drained. Roscommon soils are 
nearly level and poorly drained. They form a drainage 
sequence with Rubicon soils and commonly occupy depres- 
sional areas within large areas of Rubicon soils. The well- 
drained Grayling soils are nearly level to moderately 
steep. The areas of Grayling soils are only on the northeast 
and northwest shores of Little Bay de Noc. 

All the soils in this association have low fertility. Avail- 
able water capacity is very low. The major limitations to 
the use and management of these soils are droughtiness, 
low fertility, and soil blowing. The Rubicon, Grayling, and 
Croswell soils are subject to soil blowing and wetness. 
Low fertility and hazard of frost are limitations to use of 
the Au Gres and Roscommon soils. 

This association is used as woodland and for recreation. 
Some of the areas that were formerly cleared are idle or are 
planted to pines. Pine trees grow well on soils of this 
association. Most of the association is in pines (fig. 2). 


2. Kalkaska association 


Nearly level to very steep, well drained and moderately well 
drained, sandy soils 


This association consists of soils on outwash plains and 
moraines. Most of the soils of this association are nearly 
level to gently sloping. 

This association occupies about 14 percent of the survey 
area. Kalkaska soils make up about 80 percent of this 
association, and minor soils make up the remaining 20 
percent. 

Kalkaska soils are well drained or moderately well 
drained. The surface layer typically is black forest litter 
about 2 inches thick. The subsurface layer is pinkish-gray 
sand about 10 inches thick. The subsoil is dark reddish- 
brown and strong-brown sand. Light-brown sand is at a 
depth of about 27 inches. 


Figure 2.—A natural stand of red pine trees in an area of a Rubicon 
sand. 


Minor soils in this association are in the Blue Lake, 
Karlin, Rubicon, and Wallace series. Blue Lake soils are 
neatly level to very steep, well-drained, sandy soils that 
have loamy bands in the lower part of the subsoil. JCarlin 
soils are nearly level to moderately steep, well-drained 
soils that formed in 15 to 40 inches of loamy material 
overlying sandy material. Rubicon soils are well-drained, 
sandy soils. Wallace soils are well drained or moderately 
well drained, sandy soils that have a cemented subsoil. 
The minor soils are in areas throughout the association. 

Kalkaska soils have low fertility and very low available 
water capacity. The minor soils generally are low in 
fertility, but the Karlin soils are medium. Most of the 
minor soils have very low to low available water capacity. 
The major limitations to the use and management of most 
of the soils in this association are low fertility, droughti- 
ness, and the hazard of soil blowing. 


4 SOIL SURVEY 


This association is used as woodland and for recreation. 
Some of the areas that were formerly cleared for pasture 
or crops are idle or are planted to pines. Pine trees grow 
well on soils of this association. Most of the association 
is in hardwoods (fig. 3). 


3. Karlin-Blue Lake association 


Nearly level to very steep, well-drained, loamy and sandy 
soils 


This association consists mostly of soils on moraines. 
A small part of the association is on outwash plains. 

This association occupies about 5 percent of the survey 
area. Karlin soils make up about 35 percent of this asso- 
ciation, Blue Lake soils make up 30 percent, and minor 
soils make up the remaining 35 percent. 

Karlin soils are nearly level to moderately steep and 
are well drained. The surface layer typically is black for- 
est litter about 2 inches thick. The subsurface layer is 
brown sandy loam about 4 inches thick. The subsoil 
is dark reddish-brown or reddish-brown sandy loam in. 
the upper part and dark-brown loamy sand in the lower 
part. Brown sand is at a depth of about 22 inches. 
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Blue Lake soils are nearly level to very steep and are 
well drained. The surface layer is black sand about 1 
mch thick. The subsurface layer is reddish-gray sand 
about 9 inches thick. The subsoil is dark reddish-brown 
and yellowish-red sand in the upper part and brown 
sand and reddish-brown fine sandy loam in the lower 
part. Light-brown sand that has many bands of reddish- 
brown loamy sand in the upper part is at a depth of 
about 32 inches. 

Minor soils in this association are in the Au Gres, 
Kalkaska, Keweenaw, and Steuben series. Au Gres soils 
are nealy level or gently sloping, somewhat poorly 
drained, sandy soils. Kalkaska soils are nearly level to 
very steep, well drained or moderately well drained, 
sandy soils. Keweenaw soils are nearly level to moderately 
steep, well-drained, dominantly sandy soils. Steuben soils 
are nearly level to moderately steep, well drained or 
moderately well drained soils that have a dominantly 
loamy subsoil overlying sand. Most of the minor soils 
are present throughout the association, but the Keweenaw 
and Steuben soils are mainly in Alger County. 

Karlin soils and Steuben soils are medium in natural 
fertility. They have moderate available water capacity 


Figure 3.—-A. stand of northern hardwoods in an area of Kalkaska soils. 
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in the loamy layer and low or very low available water 
capacity in the sandy layer. Blue Lake, Au Gres, and 
Kalkaska soils have low fertility and low to very low 
available water capacity. The major limitations to the 
use and management of the soils in this association are 
low fertility, droughtiness, soil blowing, and the hazard 
of water erosion. 

Nearly all this association is used as woodland and for 
recreation. Northern hardwoods are the main wood crop. 
Red pine trees grow well on the soils of this association. 
Some areas are cleared, but the cleared areas are mostly 
idle or are used for pasture. A few areas are cultivated and 
are used for small grain, hay, and pasture. 


Dominantly Loamy Soils of the Till Plains and 
Moraines 


In this group of associations are nearly level to very 
steep, well drained or moderately well drained soils on till 
plains and moraines. The soils formed mainly in loamy 
material. Some of the soils have a sandy substratum, and 
some are organic. 

These associations make up the largest acreage of farm- 
land in the survey area. A large acreage of this group is 
used as woodland and for recreation. The soils m these 
associations are better suited to crops than are the other 
soils in the survey area. 

Three soil associations are in this group. They make up 
18 percent of the survey area. 


4. Munising-Steuben association 


Nearly level to very steep, well drained and moderately well 
drained, dominantly loamy soils 


This association consists of dominantly loamy soils and 
of loamy soils that are underlain by sandy layers on mo- 
raines and. till plains. Most of the soils of this association 
are gently sloping to sloping. 

This association occupies about 4 percent of the survey 
area. Munising soils make up about 44 percent of this 
association, Steuben. soils make up 18 percent, and minor 
soils make up the remaining 38 percent. 

Munising soils are nearly level to very steep and are 
well drained or moderately well drained. They have a sur- 
face layer of black sandy loam about 1 inch thick. The 
subsurface layer is pinkish-gray sandy loam about 5 inches 
thick. The upper part of the subsoil 1s dark reddish-brown 
to reddish-brown sandy loam. The lower part of the sub- 
soil is firm, light reddish-brown loamy sand and reddish- 
brown sandy loam. Reddish-brown sandy loam is at a 
depth of about 46 inches. 

Steuben soils are nearly level to moderately steep and 
are well drained or moderately well drained. They have 
a surface layer of black forest litter about 2 inches thick. 
The subsurface layer is reddish-gray fine sandy loam about 
6 inches thick. The upper part of the subsoil is dark 
reddish-brown and dark-brown fine sandy loam. The 
lower part of the subsoil is firm, pinkish-gray, loamy fine 
sand and reddish-brown fine sandy loam. light-brown 
sand is at a depth of about 38 inches. 

Minor soils in this association are in the Blue Lake, 
Keweenaw, Onota, Deerton, and Skanee series. Blue 
Lake soils and Keweenaw soils are nearly level to very 
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steep, well-drained, dominantly sandy soils that have a 
loamy layer in the lower part of the subsoil. They are 
present throughout the association. Onota soils are nearly 
level to very steep, well drained or moderately well 
drained, dominantly Joamy soils overlymg sandstone 
bedrock at a depth of 20 to 40 inches. Deerton soils are 
nearly level to moderately steep, well draimed or moderately 
well drained, sandy soils overlying sandstone at a depth 
of 20 to 40 inches. Onota soils and Deerton soils are 
mainly near Lake Superior. Skanee soils are nearly level 
to gently sloping, somewhat poorly drained, dominantly 
loamy soils that are m depressions or along swamp borders. 

Munising, Steuben, Onota, and Skanee soils have 
medium fertility and moderate available water capacity. 
Blue Lake, Keweenaw, and Deerton soils have low fertility 
and low available water capacity. The major soils in this 
association are limited mainly by water erosion, and the 
minor soils are limited mainly by droughtiness, low 
fertility, soil blowing, and water erosion. 

Almost all of this association is used as woodland and 
for recreation. Northern hardwoods are the major wood 
crop. Several small areas have been cleared, but most are 
now idle. The major soils in this association are well 
suited to cultivated crops. Some areas are somewhat 
droughty. The firm subsoil in the major soils of this 
association restricts deep rooting of trees and increases 
the hazard of erosion in sloping areas. 


5. Trenary-Cathro-Tacoosh association 


Nearly level 10 moderately steep, well drained and moderately 
well drained, loamy soils, and nearly level, very poorly 
drained organie soils 


This association consists of soils on till plains. Most of 
the soils of this association are nearly level to sloping. 
The moderately steep soils have short slopes. 

This association. occupies about 5 percent of the survey 
area. Trenary soils make up about 60 percent of this 
association, Cathro and Tacoosh soils make up 20 percent, 
and minor soils make up the remaining 20 percent. 

‘Trenary soils are nearly level to moderately steep and 
are well drained or moderately well drained. They have 
a surface layer of very dark gray fine sandy loam about 
3 inches thick. The subsurface layer is brown fine sandy 
loam about 3 inches thick. The subsoil is dark reddish- 
brown and reddish-brown. fine sandy loam, reddish-brown 
light sandy loam, and dark reddish-brown sandy clay 
loam. Reddish-brown sandy loam is at a depth of about 
37 inches. 

Cathro soils are nearly level and very poorly drained. 
They have a surface layer of black muck about 4 inches 
thick. The subsurface layer is black mucky peat and 
black muck. Grayish-brown sandy loam is at a depth of 
23 inches. 

Tacoosh soils are nearly level and very poorly drained. 
They have a surface layer of black muck about 8 inches 
thick. The subsurface layer is black mucky peat, dark 
reddish-brown mucky peat, and very dark grayish-brown 
mucky peat. Grayish-brown very fine sandy loam and 
light brownish-gray sandy loam are at a depth of 40 
inches, 

Minor soils in this association are in the Charlevoix, 
Chatham, Ensley, Angelica, Karlin, and Longrie series. 
Charlevoix soils are nearly level or gently sloping, some- 
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what poorly drained, loamy soils that are in transitional 
zones between the Trenary soils and poorly drained or 
very poorly drained soils. Chatham soils are nearly level 
to moderately steep, well drained or moderately well 
drained soils that have a loamy subsoil overlying gravelly 
and sandy material. Most areas of Chatham soils are near 
the village of Chatham. Ensley and Angelica soils are 
neatly level, poorly drained, loamy soils in depressions. 
Karlin soils are nearly level to moderately steep, well- 
drained soils that have a dominantly loamy subsoil over- 
lying sand. Most areas of Karlin soils are in the Cooks 
area. Longrie soils are nearly level to moderately steep, 
well drained or moderately well drained, loamy soils 
underlain by limestone bedrock at a depth of 20 to 40 


inches. Longrie soils are in areas throughout the 
association. 
Trenary, Charlevoix, Chatham, Ensley, Angelica, 


Karlin, and Longrie soils have medium to high. fertility 
and moderate to high available water capacity. Cathro 
and Tacoosh soils have low fertility and very high avail- 
able water capacity. The major limitations to the use and 
management of the soils in this association are erosion on 
the moderately well drained. or well drained soils and wet- 
ness and hazard of frost on the poorly drained. soils. 


About half of the upland part of this association is 
cleared. Hay, small grain, and potatoes are the main crops 
(fig. 4). Trenary soils are fertile, and they respond to good 
management. They are among the most suitable soils for 
farming in the survey area. They are also used as 
woodland. 


Almost all of the acreage of the more poorly drained 
soils in this association is used as woodland. Hardwood 
sawlogs, aspen and conifer pulp, and cedar posts are the 
main wood products. 


6. Onaway-Charlevoix-Tacoosh association 


Nearly level to moderately steep, well drained to somewhat 
poorly draimed, loamy soils, and nearly level, very poorly 
drained organic soils 


This association consists of soils on till plains. Most of 
the soils are nearly level to sloping. The moderately steep 
soils have short slopes. 

This association occupies about 9 percent of the survey 
area. Onaway soils make up about 30 percent of this 
association, Charlevoix soils make up 25 percent, Tacoosh 
soils make up 10 percent, and minor soils make up the 
remaining 35 percent. 

Onaway soils are nearly level to moderately steep and 
are well drained or moderately well drained. They have a 
surface layer of black fine sandy loam about 3 inches thick. 
The subsurface layer is brown fine sandy loam about 1 
inch. thick. The subsoil 1s dark-brown. fine sandy loam, 
reddish-brown sandy loam, and dark reddish-brown clay 
loam. Reddish-brown loam is at a depth of about 22 inches. 

Charlevoix soils are nearly level or gently sloping and are 
somewhat poorly drained. They have a surface layer of 
very dark brown sandy loam about 2 inches thick. The 
subsurface layer is grayish-brown sandy Joam about 5 
inches thick. The subsoil is brown sandy loam and dark- 
brown Joam. Brown sandy loam is at a depth of 29 inches. 


Figure 4,—Potatoes in an area of Trenary fine sandy loam. 
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Tacoosh soils are nearly level and very poorly drained. 
They have a surface layer of black muck about 8 inches 
thick. Beneath the surface layer are layers of black, dark 
reddish-brown, and very dark grayish-brown mucky peat. 
Grayish-brown very fine sandy loam and light: brownish- 
gray sandy loam are at a depth of 40 inches. 

Minor soils in this association are in the Cathro, 
Carbondale, Lupton, Rifle, Emmet, Ensley, Angelica, 
Kawkawlin, Longrie, and Nester series. Cathro, Carbon- 
dale, Lupton, and Rifle soils are nearly level, very poorly 
drained organic soils. Emmet soils are nearly level to 
sloping, well drained or moderately well drained, loamy 
soils. Ensley and Angelica soils are nearly level, poorly 
drained, loamy soils. Kawkawlin soils are nearly level, 
somewhat poorly drained, loamy soils. Longrie soils are 
nearly level to moderately steep, well drained or moderately 
well drained, loamy soils underlain by limestone bedrock 
at a depth of 20 to 40 inches. Nester soils are nearly 
level or gently sloping, well drained or moderately well 
drained, loamy soils. Nester and Kawkawlin soils are 
near Garden on the Garden Peninsula. The other minor 
soils are present throughout the association. 

Onaway, Charlevoix, Emmet, Ensley, Angelica, Kaw- 
kawlin, Longrie, and Nester soils have medium to high 
fertility and moderate to high available water capacity. 
Cathro, Tacoosh, Carbondale, Lupton, and Rifle soils 
have low fertility and very high available water capacity. 
The major limitations to the use and management of the 
soils in this association are water erosion on the moderately 
well drained or well drained soils and wetness and hazard 
of frost on the poorly drained soils. 

Hay, small grain, potatoes, corn for silage, and specialty 
crops are grown on the upland soils of this association. 
The largest acreage of farmland in the survey area is in 
this association. The upland part has high potential for all 
cultivated crops commonly grown in the survey area. It 
is also used as woodland. The lowland part of this associa- 
tion is used mainly as woodland. Pulp and posts are wood 
products commonly produced from trees harvested on the 
wet soils. 


Dominantly Loamy Soils of the Outwash Plains, 
Till Plains, and Bedrock Benches 


In this group of associations are nearly level to steep, 
well drained or moderately well drained soils. These soils 
are on outwash plains, till plains, lake plains, and bedrock 
benches where limestone is near the surface. The outwash 
areas are underlain by limestone gravel. These soils 
formed mainly in loamy material. They are underlain 
by limestone gravel or limestone bedrock. Some soils 
overlying limestone bedrock are organic. 

Part of the acreage in this group of associations is 
used for general farming. Most areas of the associations 
are used as woodland and for recreation. Most of the 
soils of this group are generally poorly suited to crops 
because of shallowness or droughtiness. The deeper soils 
are moderately well suited to well suited to crops. 

The two soil associations in this group make up 7 
percent of the survey area. 


7. Kiva-Chippeny-Summeroville association 


Nearly level to steep, well drained and moderately well 
drained, loamy sous underlain by sand and gravel or lime- 
stone bedrock, and nearly level, very poorly drained organic 
soils underlain by limestone bedrock 


This association consists of soils on outwash plains and 
till plains. These soils are shallow over sand and gravel 
or limestone bedrock. The steep soils have short slopes. 

This association occupies about 3 percent of the survey 
area, Kiva soils make up about 25 percent of this associa- 
tion, Chippeny soils make up 20 percent, Summerville 
soils make up 18 percent, and miner soils make up the 
remaining 37 percent. 

Kiva soils are nearly level to steep and are well drained. 
They have a surface layer of black sandy loam about 2 
inches thick. The subsurface layer is brown sandy loam 
about 3 inches thick. The subsoil is dark reddish-brown 
sandy loam and dark-brown gravelly sandy loam. Strati- 
fied sand and gravel are at a depth of xbout 22 inches. 

Chippeny soils are nearly level or gently sloping and 
are very poorly drained. The surface layer and second 
layer ave black muck about 6 inches thick. The third 
layer is very dark gray muck about 14 inches thick. The 
underlying material is dark grayish-brown silty clay 
loam. Limestone bedrock is at a depth of 28 inches. 

Summerville soils are nearly level to moderately steep 
and are well drained or moderately well drained. They 
have a surface layer of very dark gray fine sandy loam 
about 4 inches thick. The subsurface layer is light brown- 
ish-gray fine sandy loam about 3 inches thick. The subsoil 
is brown fine sandy loam. The underlying material is 
light reddish-brown fine sandy loam. Limestone bedrock 
is at a depth of 15 inches. 

Minor soils in this association are in the Carbondale, 
Lupton, Rifle, Nahma, and Ruse series and Limestone 
rock land. Carbondale, Lupton, and Rifle soils are nearly 
level, very poorly drained, deep organic soils. Nahma 
soils are nearly level, poorly draimed, loamy soils that are 
underlain by limestone bedrock at a depth of 20 to 40 
inches. Ruse soils are nearly level, poorly drained, loamy 
soils that are underlain by limestone bedrock at a depth 
of 10 to 20 inches. Limestone rock land is Jess than 10 
inches of mainly loamy soil material over limestone bed- 
rock. The minor soils are in areas throughout the as- 
sociation, 

Kiva, Summerville, Nahma, and Ruse soils have low or 
medium fertility and moderate available water capacity. 
Carbondale, Chippeny, Lupton, and Rifle soils have low 
fertility and very high available water capacity. Lime- 
stone rock land has very low available water capacity. 
The major limitations to the use and management of the 
soils in this association. are shallow depth to bedrock and 
the hazard of erosion on the well dramed or moderately 
well drained soils and wetness and hazard of frost on the 
poorly drained soils. 

About one-fourth of the acreage of the well drained or 
moderately well drained soils in this association is cleared. 
Some areas of these soils are used for hay, pasture, and 
small grain. Many areas are idle. Most of this association. 
is used as woodland. Aspen pulp and sawlogs from the 
upland areas and conifers pulp and cedar posts are the 
main wood products. Kiva soils in this association are a 
source of gravel. 
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8. Summerville-Limestone rock land-Longrie as- 
sociation 


Nearly level to moderately steep, well drained and moderately 
well drained, loamy soils underlain by limestone bedrock 


This association consists of soils on till plains and lake 
plains. These soils are underlain by limestone bedrock. 
The moderately steep areas of soils are small and have 
short slopes. 

This association occupies about 4 percent of the survey 
area. Summerville soils make up about 25 percent of this 
association. Limestone rock land makes up 25 percent, 
Longrie soils make up 20 percent, and minor soils make up 
the remaining 30 percent. 

Summerville soils are nearly level to moderately steep 
and ave well drained or moderately well drained. They 
have a surface layer of very dark gray fine sandy loam 
about 4 inches thick. The subsurface layer is light brown- 
ish-gray fine sandy loam about 3 inches thick. ‘The subsoil 
is brown fine sandy loam. The underlying material is light 
reddish-brown fine sandy loam. Limestone bedrock is at 
a depth of 15 inches. 

Limestone rock land is nearly level or gently sloping and 
is mainly well drained. Jt is as much as 10 inches of loamy 
soil material over limestone bedrock. Some areas are very 
stony, and some are relatively free of stones. As much as 
10 percent of the areas is exposed bedrock. 

Longrie soils are nearly level to moderately steep and 
are well drained or moderately well drained. They have 
a surface layer of very dark grayish-brown sandy loam 
about 8 inches thick. The subsurface layer is light 
brownish-gray sandy loam about 2 inches thick. The sub- 
soil is dark reddish-brown sandy loam and reddish-brown 
sandy loam and loam. The underlying material is light 
reddish-brown loam overlying limestone bedrock at a 
depth of 28 inches. 

Minor soils in this association are m the Alpena, Chip- 
eny, Kiva, and Sundell series. Alpena soils are neatly 
evel to sloping, well-drained soils that have a surface 
layer of gravelly sandy loam and a subsoil of gravelly 
sandy loam underlain by sand and gravel. Chippeny soils 
are neatly level, very poorly drained organic soils under- 
lain by limestone bedrock at a depth of 12 to 51 inches. 
Kiva soils are nearly level to steep, well-drained, loamy 
soils underlain by sand and gravel. Sundell soils are nearly 
level or gently sloping, somewhat poorly drained, loamy 
soils underlain by limestone bedrock at a depth of 20 to 
40 inches. The Alpena soils are mainly near Lake Michi- 
gan, The other minor soils are in areas throughout the 
association. 

The Summerville, Longrie, and Sundell soils have 
medium to high fertility and moderate to high available 
water capacity. Alpena and Chippeny soils have low 
fertility. Available water capacity is very low in Alpena 
soils and very high in Chippeny soils. Limestone rock land 
has medium fertility and very low available water capacity. 
Major limitations to the use and management of the soils 
of this association are the hazard of erosion and stoniness. 
Other limitations are droughtiness on Alpena soils and 
Limestone rock land and wetness and hazard of frost on 
Chippeny and Sundell soils. The hazard of erosion is 
slight on Longrie soils. 


More than half of the acreage of Summerville and 
Longrie soils has been cleared. Many acres are idle. Areas 
being farmed are used for hay, pasture, small grain, and 
beans. Some areas of Limestone rock land are used for 
pasture, but most areas are used as woodland and for 
recreation. 


Dominantly Loamy Soils of the Till Plains 


In this group of associations are nearly, level or gently 
sloping, somewhat poorly drained to very poorly drained 
soils on till plains. These soils formed mainly in loamy 
material. Limestone bedrock is at a moderate depth in 
places. 

These associations are used mainly as woodland and for 
recreation. Some of the better drained minor soils in the 
associations are used for farming. The soils in this group 
generally are not suited to crops, because of wetness and 
the hazard of frost. 

The two associations in this group make up about 15 
percent of the survey area. 


9. Nahma-Ensley-Cathro association 


Nearly level, poorly drained, loamy soils and nearly level, 
very poorly drammed organic soils 


This association consists of soils on till plains. 

This association occupies about 6 percent of the survey 
aren. Nahma soils make up about 23 percent of the as- 
sociation, Ensley soils make up 22 percent, Cathro soils 
make up 13 percent, and minor soils make up the remain- 
ing 42 percent. 

Nahas soils are nearly level, poorly drained loamy soils 
over limestone bedrock. They have a surface layer of 
black muck about 4 inches thick. The subsurface layer is 
black loam 5 inches thick. The subsoil is gray loam, brown 
fine sandy loam, and pale-brown loam. The underlying 
material is light greenish-gray loam and weathered lime- 
stone bedrock. Limestone bedrock is at a depth of 29 
inches. 

Ensley soils are nearly level and are poorly drained. 
They have a surface layer of black muck about 2 inches 
thick. The subsurface layer is black sandy loam 4 inches 
thick. The subsoil is grayish-brown fine sandy loam, light 
brownish-gray light sandy loam, reddish-brown light 
sandy clay loam, and reddish-brown sandy loam. The 
underlying material, at a depth of 30 inches, is reddish- 
brown sandy loam. 

Cathro soils are nearly level and are very poorly 
drained. They have a surface layer of black muck about 
4 inches thick. The subsurface layer is black mucky peat 
and black muck. Grayish-brown sandy loam is at a 
depth of 23 inches. 

Minor soils in this association are in the Carbondale, 
Lupton, Rifle, Angelica, Charlevoix, Ensign, Longrie, 
Pickford, moderately wet, Summerville, Tacoosh, and 
Tawas series. Carbondale, Lupton, and Rifle soils are 
nearly level, very poorly drained, deep organic soils. 
Angelica soils are nearly level and are poorly drained. 
Charlevoix soils are nearly level or gently slopmg, some- 
what poorly drained, loamy soils. Ensign soils are nearly 
level or gently sloping, somewhat poorly drained, shallow, 
loamy soils. Longrie soils are nearly level or gently sloping, 
well drained or moderately well drained, moderately 
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deep, loamy soils. Pickford soils, moderately syet, are 
nearly level, somewhat poorly drained, clayey soils. 
Summerville soils are nearly Jevel or gently sloping, well 
drained or moderately well dramed, shallow, loamy soils. 
Tacoosh and Tawas soils are nearly level, very poorly 
drained organic soils that are 16 to 51 inches deep over 
loamy and sandy materials. The minor soils are in areas 
throughout the association. 

The loamy and clayey soils in this association have 
medium to high fertility and moderate to high available 
water capacity. The organic soils have low fertility and 
very high available water capacity. The major limitations 
to the use and management of the soils of this association 
are wetness and hazard of frost on the somewhat poorly 
drained soils and the hazard of erosion on the moderately 
well drained or well drained soils. Shallow depth to bedrock 
is a limitation on the Ensign and Summerville soils. 

Most areas of the major soils in this association are used 
as woodland. A few areas are used for hay and pasture. 
Some areas of the well-drained to somewhat poorly 
drained minor soils are used for hay, pasture, or small 
grain, but most areas are used as woodland. Many of the 
cleared areas in this association are idle or are reverting 
to brush. Woodpulp and posts are the major wood 
products. This association is heavily used by deer as 
winter yarding areas, 


10. Charlevoix-Ensley-Angelica association 


Nearly level to gently sloping, somewhat poorly drained and 
poorly drained, loamy souls 


This association consists of soils on till plains. 

This association occupies about 9 percent of the sur- 
vey area. Charlevoix soils make up about 28 percent of the 
association, Ensley and Angelica soils make up 25 per- 
cent, and minor soils make up the remaining 47 percent. 

Charlevoix soils are nearly level or gently sloping, 
somewhat poorly drained soils. They have a surface layer 
of very dark brown sandy loam about 2 inches thick. ‘he 
subsurface layer is grayish-brown sandy loam about 5 
inches thick. ‘The subsoil is brown sandy loam. and dark- 
brown loam. Brown sandy loam is at a depth of 29 inches. 

Ensley soils are nearly level, poorly drained soils. They 
have a surface layer of black muck about 2 inches thick. 
The subsurface layer is black sandy loam 4 inches thick. 
The subsoil is grayish-brown fine sandy loam, light 
brownish-gray light) sandy loam, reddish-brown light 
sandy clay loam, and reddish-brown sandy loam. The 
underlying material, at a depth of 30 inches, is reddish- 
brown sandy loam. 

Angelica ‘soils are poorly drained, nearly level, soils. 
They have a surface layer of black muck about 2 inches 
thick. The subsurface layer is very dark gray loam 4 
inches thick. The subsoil is grayish-brown sandy loam, 
dark-brown loam, and reddish-brown light sandy clay 
loam. Light-brown loam is at a depth of about 15 mches. 

Minor soils in this association are in the Carbondale, 
Lupton, Rifle, Onaway, Trenary, Cathro, and Tacoosh 
series. Carbondale, Lupton, and Rifle soils are nearly 
level, very poorly drained, deep organic soils. Onaway 
and Trenary soils are nearly level to moderately steep, 
well drained or moderately well drained, loamy soils. 
Cathro and Tacoosh soils are nearly level, very poorly 
drained organic soils 16 to 51 inches thick over loamy 


material. Trenary soils are mainly in the northern part 
of Delta County, and Onaway soils are mainly in the 
southern part of Delta County. The other minor soils are 
in areas throughout the association. The minor soils form a 
drainage sequence with the major soils. 

The major soils and the loamy minor soils have medium 
to high fertility and moderate to high available water 
capacity. The minor organic soils have low fertility and 
very high available water capacity. The major limitations 
to the use and management of the soils in this association 
are wetness and hazard of frost on the major soils and the 
poorly drained minor soils and the hazard of erosion on 
the moderately well drained or well drained upland soils. 

The major soils in this association are used as woodland. 
A few areas have been cleared and are used mainly for 
pasture and hay. A small acreage of the Onaway and 
Trenary soils is used for potatoes, small grain, and hay 
or pasture. Nearly all of the acreage of the minor soils 1s 
used as woodland. Wood pulp and cedar. posts are the 
major wood products. Sawlogs come mainly from the 
Onaway and Trenary parts of the association. 


Dominantly Sandy and Organic Soils of the Lake 
Plains and Outwash Plains 


In this group of associations are nearly level to very 
steep, well-drained to very poorly drained soils on lake 
plains and outwash plains. The soils formed mainly in 
sandy material and organic material. 

All of the associations in. this group are used as wood- 
land and for recreation. The associations are generally 
poorly suited to crops because the soils are wet, low in 
fertility, or subject to a hazard of frost. 

Four soil associations are in this group. They make up 
31 percent of the survey area. 


11. Dawson-Tawas-Rousseau association 


Nearly level, very poorly drained organic soils and, gently 
sloping to very steep, well drained and moderately well 
drained sandy soils 


This association consists of nearly level organic soils 
interspersed with gently sloping to very steep dunes on 
lake plains. 

This association occupies about 9 percent of the survey 
area. Dawson soils make up about 25 percent of this as- 
sociation, ‘Tawas soils make wp 20 percent, Rousseau 
soils make up 17 percent, and minor soils make up the 
remaining 38 percent. 

Dawson soils are extremely acid, neatly level, and very 
poorly drained. The surface layer is dark reddish-brown 
peat 8 inches thick. The subsurface layer is dark reddish- 
brown muck. The underlying material begins at a depth 
of 38 inches and consists of a thin layer of very dark gray 
silt loam underlain by grayish-brown sand. 

Tawas soils ate nearly level and very poorly drained. 
The surface layer is very dark grayish-brown mucky peat 
4 inches thick. Below this is black and very dark gray 
muck that is underlain by dark grayish-brown sand at a 
depth of 18 inches. 

Rousseau soils ate nearly level to very steep, well 
drained or moderately well drained soils. The surface 
layer is black fine sand 1 inch thick. The subsurface layer 
is pinkish-gray fine sand 7 inches thick. The subsoil is 
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dark reddish-brown, yellowish-red, and strong-brown fine 
sand. Reddish-yellow fine sand begins at a depth of 25 
inches. ; 

Minor soils in this association are in the Au Gres, 
Carbondale, Greenwood, Lupton, Rifle, Roscommon, and 
Rubicon series. Au Gres soils are nearly level or gently 
sloping, somewhat poorly drained, sandy soils. Carbon- 
dale, Greenwood, Lupton, and Rifle soils ave nearly level, 
very poorly drained, deep organic soils. Roscommon soils 
are nearly level, poorly drained sandy soils. Rubicon soils 
are nearly level to very steep, well-drained, sandy soils. 
The minor soils are in areas throughout the association. 
All of the soils in this association have low fertility. 
Avanilable water capacity is very high in the organic soils 
and very low to low in the sandy soils. The major limita- 
tions to the use and management of the soils in this xssoci- 
ation are wetness, acidity, and hazard of frost on the poorly 
drained and very poorly drained soils and low fertility, 
hazard of soil blowing, droughtiness, and steepness on the 
well drained or moderately well drained upland soils. 

This association is used as woodland and for recreation. 
Pulp is the main wood. product. 


12, Kalkaska-Tawas-Carbondale association 


Nearly level to very steep, well drained and moderately well 
drained, sandy souls and nearly level, very poorly drained 
organic soils 

This association consists of areas of sandy soils on lake 
plains and outwash plains interspersed with areas of 
nearly level organic soils. 

This association occupies about 7 percent of the survey 
area. Kalkaska soils make up about 40 percent of this 
association, Tawas soils make up 25 percent, Carbondale 
soils make up 15 percent, and minor soils make up the 
remaining 20 percent. 

Kalkaska soils are nearly level to very steep and are 
well drained or moderately well drained. The surface layer 
typically is 2 inches of black, partly decomposed forest 
hitter. Che subsurface layer is pinkish-gray sand about 
10 inches thick. The subsoil is dark reddish-brown to 
strong-brown sand. Light-brown sand is at a depth of 
about 27 inches. 

Tawas soils are nearly level and very poorly drained. 
The surface layer is very dark grayish-brown mucky peat 
4 inches thick. Below this is black and very dark gray 
muck that is underlain by dark grayish-brown sand at a 
depth of about 18 inches. 

Carbondale soils are nearly level and very poorly 
drained. The surface layer is black mucky peat 4 inches 
thick. The second and third layers are black muck 28 
inches thick. The fourth and fifth layers are dark reddish- 
brown and. dark grayish-brown mucky peat that extends 
to a depth of 60 mches. 

Minor soils in this association are in the Au Gres, 
Dawson, Greenwood, Kinross, Lupton, Roscommon, 
Rifle, and Rubicon series. The nearly level or gently 
sloping, somewhat poorly drained Au Gres soils and the 
neatly Jevel, poorly drained IXinross and Roscommon 
soilg ave sandy soils that are transitional in drainage 
from the Kalkaska soils to the organic soils. Areas of the 
neatly level, very poorly drained Dawson, Greenwood, 
Lupton, and Rifle organic soils and the nearly level to 


SOIL SURVEY 


very steep, well-drained, sandy Rubicon soils are in 
areas throughout the association. 

All of the soils in this association have low fertility. 
Available water capacity is very high in the organic 
soils and very low in the sandy soils. The major limita- 
tions to the use and management of the soils of this 
association are wetness and hazard of frost on the poorly 
drained and very poorly drained soils and droughtiness 
and hazard of soil blowing on the well drained and mod- 
erately well drained soils. 

All of this association is used as woodland and for 
recreation. Harvesting wood crops is the main enterprise. 


13. Tawas-Carbondale-Roscommon association 


Nearly level, very poorly drained organic soils and poorly 
drained, sandy soils 


This association consists of soils on lake plains and 
outwash plains. 

This association occupies about 9 percent of the survey 
area. Tawas soils make up about 30 percent of this asso- 
ciation, Carbondale soils make up 25 percent, Roscommon 
soils make up 10 percent, and minor soils make up the 
remaining 35 percent. 

Tawas soils are nearly level and very poorly drained. 
The surface layer is very dark grayish-brown mucky peat 
4 inches thick. Below this is black and very dark gray 
muck that is underlain by dark grayish-brown sand at a 
depth of about 18 inches. 

Carbondale soils are nearly level and very poorly 
drained. The surface layer is black mucky peat 4 mches 
thick. The second and third layers are black muck 28 
inches thick. The fourth and fifth layers are dark reddish- 
brown and dark grayish-brown mucky peat that extends 
to a depth of 60 inches. 

Roscommon soils are nearly level and poorly drained. 
The surface layer is black muck 4 inches thick. The next 
layer is dark-gray sand 2 inches thick. Beneath this is 
grayish-brown and dark grayish-brown sand that extends 
to a depth of 60 inches. 

Minor soils im this association are in the Au Gres, 
Dawson, Greenwood, Kalkaska, Lupton, Onaway, Rifle, 
and Rubicon series. Au Gres soils are nearly level or gently 
sloping, somewhat poorly drained, sandy soils. Dawson, 
Greenwood, Lupton, and Rifle soils are nearly level, very 
poorly drained organic soils. Kalkaska soils are nearly 
level to very steep, well drained and moderately well 
drained, sandy soils. Onaway soils are nearly level to 
moderately steep, well drained and moderately well 
drained, loamy soils. Rubicon soils are nearly level to 
very steep, well-drained, sandy soils. Most areas of 
Onaway soils are in southwestern Delta County. The 
other minor soils are in areas throughout the association. 

The soils in this association generally have low fertility, 
but the Onaway soils have high fertility. Available water 
capacity is very high in the organic soils, very low in the 
sandy soils, and high in the Onaway soils. The major 
limitations to the use and management of the soils in this 
association are wetness and hazard of frost on the poorly 
drained and very poorly drained soils and droughtiness 
and. hazard of soil blowing on the well-drained sandy soils. 
The hazard of erosion is the major limitation on the 
Onaway soils. 
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Except for a few very small areas that are used for hay 
and pasture, all of this association is used as woodland 
and for recreation. Wood crop production is the main 
enterprise. 


14. Roscommon-Tawas association 


Nearly level, poorly drained, sandy soils and nearly level, 
very poorly drained organic soils 


This association consists of soils on lake plains and 
outwash plains. 

This soil association occupies about 6 percent of the 
survey area. Roscommon soils make up about 40 percent 
of the association, Tawas soils make up 20 percent, and 
minor soils make up the remaining 40 percent. 

Roscommon soils are nearly level and poorly drained. 
The surface layer is black muck 4 inches thick. The next 
layer is dark-gray sand 2 inches thick. Beneath this is 
grayish-brown. and dark grayish-brown sand. that extends 
to a depth of 60 inches. 

Tawas soils are nearly level and very poorly drained. 
The surface layer is very dark grayish-brown mucky peat 
4 inches thick. Below this is black and very dark gray muck 
that is underlain by dark grayish-brown sand at a depth 
of about 18 inches. 

Minor soils in this association are in the Au Gres, 
Carbondale, Lupton, Rifle, Kalkaska, Rousseau, and 
Rubicon series. Au Gres soils are nearly level or gently 
sloping, somewhat poorly drained, sandy soils. Car- 
bondale, Lupton, and Rifle soils are nearly Jevel, very 
poorly drained, deep organic soils. Kalkaska, Rousseau, 
and Rubicon soils are nearly level to very steep, well 
drained or moderately well drained, sandy soils. The 
minor soils are in areas throughout the association. 

All of the soils in this association have low fertility. 
Available water capacity is very high in the organic soils 
and very low to low in the sandy soils. The major limita- 
tions to the use and management of the soils in this 
association are wetness, low fertility, and hazard of frost 
on the major soils and the poorly drained minor soils. 
Limitations on the well-drained minor soils are droughti- 
ness, low fertility, and hazard of soil blowing. - 

This association is used. as woodland and for recreation. 
Wood crop production is the main enterprise. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in the Delta County and Hiawatha National Forest of 
Alger and Schoolcraft Counties. Each soil series is de- 
scribed in considerable detail, and then, briefly, each 
mapping unit in that series. Unless it is specifically men- 
tioned otherwise, it is to be assumed that what is stated 
about the soil series holds true for the mapping units in 
that series. Thus, to get full information about any one 
mapping unit, it is necessary to read both the description 
of the mapping unit and the description of the soil series 
to which it, belongs. 

An important part of the description of each soil series 
is the soil profile; that is, the sequence of layers from the 
surface downward to rock or other underlying material. 
Each series contains two descriptions of this profile. The 
first is brief and in terms familiar to the layman. The 
second, detailed and in technical terms, is for scientists, 


engineers, and others who need to make thorough and 
precise studies of soils. Unless it is otherwise stated, the 
colors given in the descriptions are those of a moist soil. 

As mentioned in the section ‘How This Survey Was 
Made,” not all mapping units are of a soil series. Made 
Jand, for example, does not belong to a soil series but, 
nevertheless, is listed in alphabetic order along with the 
soil series. 

Following the name of each mapping unit is a symbol in 
parentheses. This symbol identifies the mapping unit on 
the detailed soil map. Listed at the end of each description 
of a mapping unit is the capability unit, the woodland 
suitability group, and the recreation group m which the 
mapping unit has peen placed. The page for the description 
of each capability unit and recreation group can be found 
by referring to the “Guide to Mappmg Units” at the 
back of this survey. 

The acreage and proportionate extent of each mapping 
unit are shown in table 1. Many of the terms used in 
describing soils can be found in the Glossary at the end 
of this survey, and more detailed information about the 
terminology and methods of soil mapping can be obtained 
from the Soil Survey Manual (6).? 


Alluvial Land 


Alluvial land (0 to 2 percent slopes) (Ad) is on nearly 
level, narrow flood plains along major streams. Most areas 
are 200 feet or less 1m width. Only a few areas are as much 
as 800 feet in width. 

This land type cludes somewhat poorly drained and 
poorly drained alluvial soil material that ranges from sand 
to loam. Most areas are poorly drained. Typically, the 
surface layer commonly is black muck 4 to 10 inches thick 
and is underlain by sand. In some places the soil material 
ranges from sandy loam to loam, but in many of these 
places sand is at a depth of 3 feet or more. 

Included with Alluvial land in mapping are a few small 
areas of poorly drained mineral soils other than alluvial 
soils. Also included are a few areas of shallow organic 
soils. 

Available water capacity is low or moderate, depending 
on texture. Runoff is very slow or ponded. Natural fer- 
tility is low or medium. 

Most areas of this land type are used as woodland. A 
small acreage is used for pasture and hay. Wetness, the 
hazard of flooding, and lack of adequate drainage outlets 
are the major limitations to the use of Alluvial land for 
crops, Capability unit VIIwe-1 (L-4c); woodland suita- 
bility group not assigned; recreation group LQ. 


Alpena Series 


The Alpena series consists of well-drained, nearly level 
to sloping soils that ave mainly on low beach ridges along 
Lake Michigan, but a few scattered areas ave on outwash 
plains. The soils formed dominantly in sandy and gravelly 
material. 

In a representative profile the surface layer is very dark 
brown gravelly sandy loam 4 inches thick. The subsoil is 
very dark grayish-brown, friable, gravelly sandy loam 3 


2 Italic numbers in parentheses refer to Literature Cited, p. 157. 
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TABLE 1.—Approximate acreage and proportionate extent of the soils 


Soil 


Acres 


Delta Co. 


Alger Co. | School- 
eraft Co, 


Alluviniiland 222. esse 24 Sethe nee astocc or eeeepeesceteen ses 
Alpena gravelly sandy loam, 0 to 12 percent slopes--.--------------------- 
Au Gres sand, 0 to 6 percent slopes._..--------------------------------- 
Au Gres loamy sand, gravelly subsoil variant, 0 to 4 percent slopes..______-- 
Blue Lake sand, 0 to 6 percent slopes----.-....-.------+------+---------- 
Blue Lake sand, 6 to 18 percent slopes-.--..--.-------------------------- 
Blue Lake sand, 18 to 40 percent slopes______._-.------------------------ 
Bohemian fine sandy loam, 0 to 6 percent slopes-_------------------------ 
Bohemian fine sandy loam, 6 to 18 percent slopes_--_.___-.--------------- 
Borrow pits. 0225 20ers cscs ecb Oe eee eee sete ea See oe 
Bowers silt loam, 0 to 4 percent slopes 
Brevort mucky loamy sand_-_---------.-------------+----------------- 
Brimley fine sandy loam, 0 to 4 percent slopes_---.-------- dy Tut cance 
Bruce mucky fine sandy loam, course variant__...-----.-.----------------- 
Burt mucky sandy loam, 2 to 12 percent slopes--------------------------- 
Carbondale, Lupton, and Rifie soils-_.......---------------------------- 
COU OOK oo coon due dea au ar eeereewneerens eee Sic s pete pede ee 
Cathiéwiid Tacdosh: Nicks 205s cae ene ee eee ee oak Eee eee 
Charlevoix sandy loam, 0 to 4 percent slopes_.---- 
Chatham fine sandy loam, 0 to 2 percent slopes---- 
Chatham fine sandy loam, 2 to 6 percent slopes________- 
Chatham fine sandy loam, 6 to 18 percent slopes__--.--- 
Chippeny miuck=22 -3s2 ooo oc see cede cee ote tees eee ete eee 
Croswell sand, 0 to 4 percent slopes._.._..---------.-------------------- 
Dawson pentA2ece.2 sos sees ave See eek cet teeter. Sereda 
Dawson and Greenwood peits....-------------------------------------- 
Deerton sand, 0 to 6 percent slopes. ._.____----------------------------- 
Deerton sand, 6 to 18 percent slopes. -.-...----------------------------- 
Deerton-Burt complex, 0 to 6 percent slopes____._---__------------------- 


Karlin sandy loam, 0 to 6 percent slopes-- 
Karlin sandy loam, 6 to 18 percent slopes__-_----+----------------------- 
Kawbawgam sandy loam, 0 to 10 pereent slopes... -----~------------------ 
Kawkaawlin silt loam, 0 to 2 pereent slopes.-----.------------------------ 
Keweenaw loamy sand, 0 to 6 percent slopes__.-------------------------- 
Keweenaw loamy sand, 6 to 18 percent slopes 
Kinross mucky sand____-------------------------------------- 

Kiva sandy loam, 0 to 6 percent slopes_—-------------------------------- 
Kiva sandy loam, 6 to 20 percent slopes..___.---------------------------- 
Lake beaches_--—----- 
Limestone rock land 
Longrie sandy loam, 0 to 2 percent slopes__------------------------------ 
Longric sandy loam, 2 +0 6 percent slopes_------------------------------- 
Longrie and Summerville sandy loams, 6 to 18 percent slopes__..---------- As 
Madewlind sue. sac. Seb acet outs co bee sees 2 sod Jota ee es 
Mancelona loamy sand, 0 to 6 percent slopes___-------------------------- 
Mancelona loamy sand, 6 to 18 percent slopes___------------------------- 


See footnote at end of table. 


594 1, 484 
2, 598 5, 877 
9: (bore see ce 

4, 442 158 
8 186 990 
QeDT9 |e dene 
90 62 
880 9 
50 8 

58 288 

86 104 

49 1, 048 
312 315 
14,106 | 11, 938 
980 |. 
1, 349 [--_--_- 


7, 065 4, 454 
1,012 [oo 


? 


Total 


Total 
Percent 


1.774 3, 210 
443 1; 924 

942 305 

Br etaeue see a 

1, 427 122 

1, 024 |e 

3, 019 4, 169 

671 96 

58 88 

Nit eee 

28 397 

cri een 

869 1, 023 

93 |. eee 

136 | 39° 

Hie sparen ce 196 
Desi eae 95 


Q) 


() 


me SUT OO EB OO OS 


os 
Pewee FeO fH Ww 
ide 


Nore w wo 


aH 


POnmwmnwowe 


a 
eo eee 


Ree 


DELTA COUNTY AND HIAWATHA NATIONAL FOREST OF ALGER AND SCHOOLCRAFT COUNTIES, MICHIGAN 13 


TarLE 1.—Approximate acreage and proportionate extent of the soils—Continued 


Acres 
| Total 
Soil Percent 
Delta Co. | Alger Co. | School- Total 
craft Co. 
Marshic: b2scenclateseetaccdtusscubesee etbesit ye Bote eee tees s 8380 80 36 996 0.1 
Melita sand, 0 to 6 percent slopes. _---.--------------------------------- DOU) sana toek ee 87 656 ad 
Menominee loamy sand, 0 to 6 percent slopes__.------------------------- 2, 533 23 1, 149 3, 705 oy 
Menominee loamy sand, 6 to 18 percent slopes_.—-_-__.---------+---------- 1G? \emctesece 254. 421 0) 
Munising sandy loam, 0 to 6 percent slopes__._----_---------------------|---------- 14, 805 |.--------- 14, 305 13 
Munising sandy !onm, 6 to 18 percent slopes_--.-------------------------|---------- 5, 282 |_----_---- 5, 282 aD 
Munising sandy loam, 18 to 40 percent slopes___---___-------------------]|---------- 1,225 |ateciet =< 1, 225 id 
Nahma loam. -s-.o26s452552ess ene sce te ees tke eee eee eee eS cu est 17, 351 512 6 17, 869 1.6 
Nester silt loam, 0 to 2 percent slopes_...-_-.--------------------------- 217s |Sepeese cones eee ee 217 (4) 
Nester silt loam, 2 to 6 percent slopes_-____------- G3" 2 Steere LS eee 663 
Onaway fine sandy loam, 0 to 2 percent slopes..---- ' WT Vora Res ciel Sanntamiaa ts 470 0) 
Onaway fine sandy loam, 2 to 6 percent slopes------ 27, 238 39 267 27, 544 2. 4 
Onaway fine sundy loam, 6 to 12 percent slopes____-.--------------------- pA. een const 87 5, 981 5 
Onaway fipe sandy loam, 12 to 18 pereent slopes.---.-.------------------- 420 oe cobcowad Pode antes 429 () 
Onota-Chippeny complex, steep_.--------------------------------------- 6 133), (sect soe o00 739 
Onota-Deerion complex, 0 to 6 percent slopes.._.-------------------------|---------- QQ 2or qe a Se aes 2, 822 2 
Onota-Deerton complex, 6 to 18 percent slopes_-.--~--------------------- a ak aac Ve2f2> locks Senses 1, 272 
Otisco loamy sand, 0 to 6 percent slopes_.--------- 2, 324, DD: lees tee 2, 379 2 
Pickford silt: ldamec.3-2o0- 220 -o ese ogee eee hee eee ee eee 134 |oJoeesl soon oboe 734 
Pickford silt loam, moderately wet, 0 to 4 percent slopes__-.--------------- TIO Seats Sk oi Seats re 773 1 
Pickford complex, 0 to 4 percent slopes. _-------------------------------- A 3D [ewe ate ail Pb Sra ier ea ie 1, 132 1 
Roscommon mucky sand_...------------------------------------------ 32, 455 3, 943 7, 590 43, 988 3.9 
Roscommon-Kalkaska sands, 0 to 6 percent slopes_----------------------- 2, 960 822 348 3, 630 3 
Rousseau fine sand, 0 to 6 percent slopes__-.---------------------------- 1, 147 21 122 1, 290 al 
Rousseau fine sand, 6 to 18 percent slopes_.__.-----------------~--------- 430 80 78 288 () 
Rousseau fine sand, hilly__...___--------------------------------------- 11, 938 38 711 12, 687 1 
Rubicon sand, 0 to 6 percent slopes..-.--------------------------------- 82, 679 14, 845 24, 452 71, 976 6. 4. 
Rubicon sand, 6 to 18 percent slopes_----------------------------------- 14, 808 4, 969 9, 63 29, 412 2.6 
Rubicon sand, 18 to 40 percent slopes_-..------------------------------- 1, 262 | | 254 septa 516 (5) 
Riise: Sil t0nM 22+ cee eso nee cen oceas 2st ek Soo ede eases eee Se 3, 545 B60 asee oo te 4,112 A 
Saugatuck sand, 0 to 3 percent slopes._...------------------------------ 6280): ose dk 171 799 1 
Shelldrake sand, 0 to 8 percent slopes.-...------------------------------|---------- 1 OFA® | ues eee 1, 074 1 
Skanee sandy loam, 0 to 6 percent slopes_-._.-----------------~---------|---------- FOU fee le oso ee 701 1 
Steuben fine sandy loam, 0 to 6 pereent slopes_---------------------------|---------- 3, 571 1, 040 4, 611 4 
Steuben fine sandy loam, 6 to 18 percent slopes------_--_-----------------j---------- 4,249 |.---_--.-- 4, 249 4 
Summerville fine sandy loam, 0 to 4 percent slopes.-_----------~---------- 16, 974 258 419 17, 651 1.6 
Sundell fine sandy loam, 0 to 4 percent slopes_--------------------------- 13, 141 (Oke | sin seu ee aS 13, 895 1,2 
Sundell loamy fine sand, sandy variant, 0 to 4 percent slopes____-._-__----- 753 V5). | oko eo 868 1 
Tawos: Mu¢ksa..2.2e7eeeoe sin kas ec odes eee Soe Lecce seca 54, 905 9, 612 21, 716 86, 233 7.6 
Trenary fine sandy loam, 0 to 2 percent slopes__..------------------------ 302 M102 eee Sesh se 404 (4) 
Trenary fine sandy loam, 2 to 6 percent slopes---------------------------- 31, 936 2, 266 3, 309 37, 511 3.3 
Trenary fine sandy loam, 6 to 12 percent slopes__------------------------- 1, 565 214 |_..-___._- 1,779 oe 
Trenary fine sandy loam, 12 to 18 percent slopes 2, 623 245 119 2, 987 3 
Wainola fine sand, 0 to 4 percent slopes 1, 712 9 221 1, 942 2 
Wallace sand, 0 to 6 percent slopes...-.-.-------------------- 614 32 61 707 1 
Wallace sand, 6 to 18 percent slopes..-....------------------- 1, 417 115 58 1, 590 1 
Wheatley mucky loamy sand__.--------.------------------------------- 539 2 lucene one oe 559 | 
Yalmer sand, 0 to 6 percent slopes._-..------------~-------------------- 1, O76 49D |e eee sean 1, 567 od 
Yalmer sand, 6 to 18 percent slopes. -.-------------~-------------------- 130 208: |-ukoe soe ac 338° () 
Totalizd 248. Skt Sc ie een fh es Ae eon ie Sear 755, 200 | 216, 746 159, 329 | 1,131, 275 100. 0 
1 Less than 0.05 percent. 
inches thick. The underlying material is brown very very friable; 20 percent gravel; mildly alkaline; 
gravelly sand clear, smooth boundary. 
Al Hil Y } 1 ilabl ter it | B2—4 to 7 inches, very dark grayish-brown (10 YR 3/2) grav- 
pena souls have very low avaiable water capacity anc elly sandy loam; weak, medium, granular structure; 
low natural fertility. Permeability is rapid. Runoff is slow. very friable; 25 percent gravel; slightly effervescent; 
These soils are used as woodland and for recreation. mildly alkaline; gradual, smooth boundary. 


IIC—7 to 60 inches, brown (1OYR 5/3) very gravelly sand; 


They are too droughty for farming. single grained; loose; 45 percent gravel and cobble- 


Representative profile of Alpena gravelly sandy loam, stones; strongly effervescent; moderately alkaline. 
0 to 12 percent slopes, in a wooded area, in the SWKNE},- The sal f é te AN inehoa in thiel It is 20 
NWY sec. 5, T. 39 N., R. 18 W., Delta County: Che solum ranges from 6 to 10 inches in thickness. It is 
4 10, 1. y abe , y: to 30 percent gravel and cobblestones. Reaction throughout 
Al—0 to 4 inches, very dark brown (10YR 2/2) gravelly the solum ranges from neutral to moderately alkaline. In a 


sandy loam; weak, medium, granular structure; few places, all or part of the solum is slightly effervescent. 
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The Al horizon has hue of 5YR to JOYR, value of 2, and 
chroma of 1 or 2. The B2 horizon is dark brown (LOYR 4/3) 
or very dark grayish brown (10YR 3/2). It is gravelly sandy 
loam, gravelly loam, or gravelly loamy sand. 

The IIC horizon has hue of 10YR, value of 5 or 6, and 
chroma of 3 or 4. It is very cobbly sand or very gravelly sand 
and is 35 to 50 percent limestone cobbles and gravel. In a few 
places, the IIC horizon contains strata of coarse sand, gravelly 
coarse sand, or gravel. 

Alpena soils are near East Lake and Eastport soils. They 
have thinner, finer textured A and B horizons than Kast Lake 
soils. They have gravel-size particles throughout the profile 
that are lacking in Eastport soils. 

Alpena gravelly sandy loam, 0 to 12 percent slopes 
(AIC).—Most areas of this soil are on low beach ridges 
along Lake Michigan. The ridges extend inland less than 
one-fourth mile. They are 3 to 10 feet high and about 30 
to 50 feet wide. A few areas of this soil are several miles 
inland. 

Included with this soil in mapping are some areas of 
soils, on ridges, that have a surface layer of black organic 
matter and sand 4 to 6 inches thick. The surface is stony 
in some areas. Swales between the ridges are moderntely 
well drained or somewhat poorly drained in some areas. 
Bedrock is at a depth of 2 to 3 feet in a few swales. Where 
this Alpena soil is along Lake Michigan, the first two to 
four ridges along the shores are mainly limestone fragments 
of gravel and cobblestone size % inch to 4 inches in diam- 
eter. Also included are a few small areas of Eastport 
and East Lake soils. 

Nearly all areas of this soil are used ns woodland. This 
soil is also used as a source of fill for Jocal roads and as 
sites for recreation. Some summer cottages are built on 
this soil. Care is needed in placing septic tanks in this soil, 
because of the coarse material in the substratum and 
shallowness to bedrock. Beaches in arens of this soil are 
extremely stony in most places, and their use is limited 
as sites for cottages and recreation. 

The major limitations to use of this soil are droughti- 
ness, stoniness, and low natural fertility. Capability unit 
VIs-2 (Ga); woodland suitability group 2f1; recreation 
group 12. 


Angelica Series 


The Angelica series consists of poorly drained, nearly 
level or depressionul soils on till plains. These soils formed 
in loamy material. 

In a representative profile the surface layer is very dark 
gray loam 4 inches thick and is overlain by a layer of 
black muck 2 inches thick. The subsoil is 11 inches thick. 
The upper part is mottled, grayish-brown, friable sandy 
loam 4 inches thick; the middle part is mottled, dark- 
brown, friable loam 4 inches thick; and the lower part is 
mottled, reddish-brown, firm light sandy clay loam 3 
inches thick. The underlying material is mottled, light- 
brown loam. 

Angelica soils have high available water capacity and 
high natural fertility. Permeability is moderately slow. 
Downward movement of water is restricted by the sea- 
sonal high water table. The water table is at a depth of 
1 foot or less much of the time but drops to a depth of more 
than 8 feet, in some areas during extended dry periods. 
Runoff is slow to ponded. 

Most areas of these soils are used as woodland. These 
soils are better suited to grasses than. to most other crops, 


SURVEY 


Many areas lack good drainage outlets and are subject to 
frost hazard. 

Angelica soils are mapped only in an undifferentiated 
group with Ensley soils in this survey area. 

Representative profile of Angelica loam from an area of 
Ensley and Angelica soils, in a wooded area, 200 feet 
southeast of the NW corner sec. 29, T. 40 N., R. 20 W., 
Delta County: 


Q2—2 inches to 0, black (LOYR 2/1) muck; weak, medium 
granular structure; very friable; slightly acid; abrupt, 
smooth boundary. 

A1l—0O to 4 inches, very dark gray (lOYR 3/1) loam; weak, 
medium, subangular blocky structure; friable; slightly 
acid; abrupt, wavy boundary. 

B21lg—4 to 8 inches, grayish-brown (2.5Y 5/2) sandy loam; 
many, medium, distinct, dark-gray (5Y 4/1) mottles; 
weak, medium, subangular blocky structure; friable; 
less than 2 percent coarse fragments; neutral; abrupt, 
wavy boundary. 

B22—8 to 12 inches, dark-brown (7.5 YR. 4/4) loam; common, 
fine, distinct, yellowish-red (5YR 5/6) mottles; 
weak, fine, subangular blocky structure; friable; 
less than 2 percent coarse fragments; neutral; clear, 
wavy boundary. 

B23t—12 to 15 inches, reddish-brown (5YR 4/4) light sandy 
elay loam; common, fine, faint, yellowish-red (5YR 
5/6) mottles; weak, medium, subangular blocky 
structure; firm; 2 percent coarse fragments; neutral; 
clear, wavy boundary. 

C—15 to 60 inches, light-brown (7.5YR 6/4) loam; many, 
medium, distinct, light brownish-gray (2.5 Y 6/2) and 
brownish-ycllow (10 YR. 6/6) mottles; massive; friable; 
3 percent coarse fragments; slightly effervescent; 
mildly alkaline. 


The solum ranges from 14 to 30 inches in thickness but 
typically is about 20 inches thick. In a few places flaggy 
limestone is present throughout the profile. It represents 
less than 5 percent, by volume, of any horizon. Reaction of 
the solum ranges from slightly acid to neutral. 

In many places a black (5YR 2/1 and 10YR 2/1) 02 hori- 
zon is present. In a few places a very dark gray (LOYR 3/1) 
Ap horizon is present. 

The Al horizon has hue of 10YR, value of 2 or 8, and chroma 
of 1 or 2. The B2tg horizon has hue of 7.5YR to 5Y, value 
a 4 to 6, and chroma of 1 or 2. It is sandy loam, loam, or silt 
oam. 

The B22 horizon has hue of 5YR to LOYR, value of 4 or 5, 
and chroma of 3 or 4. It is sandy loam, loam, or silt loam. 
The B23t horizon has hue of 5YR or 7.5YR, value of 4 or 5, 
and chroma of 4 or 6. It is heavy loam, light sandy clay loam, 
or light clay loam. 

The C horizon has hue of 5YR or 7.5YR, value of 5 to 7, 
and chroma of 3 or 4. It is sandy loam, loam, or silt loam, 
has faint or distinct mottles, and is as much as 5 percent 
coarse fragments. The C horizon is mildly alkaline or moderately 
alkaline in reaction. 

Angelica soils are mapped only with [Ensley soils and are 
near Nahma soils. They are similar to Ensley soils but have 
slightly more clay at 2 depth of 10 to 40 inches. They are more 
than 40 inches deep over bedrock, whereas Nahma soils are 
20 to 40 inches deep over bedrock. 


Au Gres Series 


The Au Gres series consists of somewhat poorly drained, 
nearly level or gently sloping soils on outwash plains, lake 
plains, and till plains. These soils formed in sandy material. 

In a representative profile the surface layer is very dark 
gray sand 8 inches thick. The subsurface layer is light 
brownish-gray sand 5 inches thick. The upper part of the 
subsoil is mottled, dark reddish-brown, friable sand 4 
inches thick that is slightly cemented in places. The lower 
part of the subsoil is mottled, dark-brown, very friable 
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sand 15 inches thick. The underlying material is brown 
sand. 


Au Gres soils have very low available water capacity 
and low natural fertility. Permeability is rapid. Depth to 
the seasonal high water table fluctuates between 1 and 2 
feet. Runoff is slow. 


Au Gres soils are used mainly as woodland. 


Representative profile of Au Gres sand, 0 to 6 percent 
slopes, in a wooded area, in the NEYSEYSWY sec. 18, T. 
42.N., R. 21 W., Delta County: 


A1l—0 to 3 inches, very dark gray (1OYR 3/1) sand; weak, 
medium, granular structure; very friable; very 
strongly acid; abrupt, smooth boundary. 

A2—3 to 8 inches, light brownish-gray (1OYR 6/2) sand; very 
weak, medium, granular structure; very friable; very 
strongly acid; abrupt, irregular boundary. 

B2thir—8 to 12 inches, dark reddish-brown (5 YR 2/2) sand; 
common, medium, distinct, reddish-brown (5YR. 4/4) 
mottles; very weak, medium, subangular blocky 
structure; friable; very strongly acid; abrupt, irregular 
boundary. 

B22ir—12 to 27 inches, dark-brown (7.5YR 4/4) sand; many, 
fine, distinct, strong-brown (7.5YR 5/8) mottles; 
very weak, coarse, subangular blocky structure; very 
friable; medium acid; clear, wavy boundary. 

C—27 to 60 inches, brown (LOYR 5/3) sand; single grained; 
loose; slightly acid. 

The solum ranges from 20 to 30 inches in thickness. Reaction 
throughout the solum ranges from very strongly acid to medium 
acid. In a few places the Al and A2 horizons are mixed and 
form a very dark gray (OYR. 3/1) or a dark-gray (LOYR 4/1) 
Ap horizon. The Ai horizon is very dark gray (IOYR 3/1) or 
black (LOYR 2/1). The A2 horizon has hue of 5YR to 10YR, 
value of 5 to 7, and chroma of 1 or 2. 

The B2thir horizon has hue of 5YR or 7.5YR, value of 2 to 
4, and chroma of 2 to 4. It has weakly cemented chunks of 
ortstein in a few places. The B22ir horizon has hue of 5YR to 
10OYR, value of 4 or 5, and chroma of 3 to 6. A B3 horizon, as 
much as 15 inches thick, is present in a few places. 

The C horizon has hue of 5YR to 10YR, value of 5 to 7, 
and chroma of 3 to 6. It ranges from medium acid to slightly 
acid in reaction. 

Au Gres soils are near moderately well drained Croswell 
soils, well drained or moderately well drained Kalkaska soils, 
well-drained Rubicon soils, and poorly drained Roscommon 
soils. They have mottles in the B horizon that are lacking in 
Croswell, Kalkaska, and Rubicon soils. They have an overall 
brighter color in the B horizon than Roscommon soils. 


Au Gres sand, 0 to 6 percent slopes (AuB).—This soil 
is on outwash plains, lake plains, and till plains. Slopes 
are dominantly 1 to 4 percent. The surface layer is loamy 
sand in some areas. 

Included with this soil m mapping are small areas of 
nearly level, well drained or moderately well drained 
Kalkaska soils, well-drained Rubicon soils, or moderately 
well drained Croswell soils. Also included in small depres- 
sions or drainageways are areas of poorly drained Ros- 
common, soils. 

‘This soil is used mainly as woodland. It is not commonly 
used for crops. Drainage is needed if it is used for crops. 
Not all areas have adequate tile outlets. Tiles are diffi- 
cult to install, because ditchbanks cave in and sand plugs 
the tile unless proper blinding is used. 

‘The major limitations to the use of this soil fer crops 
are seasonal wetness, droughtiness, low natural fertility, 
slight hazard of frost, and hazard of soil blowing. Capa- 
bility unit [Vwe-2 (5b); woodland suitability group 
383; recreation group 8. 


Au Gres Series, Gravelly Subsoil Variant 


The Au Gres series, gravelly subsoil variant, consists 
of somewhat poorly drained, nearly level or gently sloping 
soils on outwash plains and river terraces. The soils 
formed in sandy materials 20 to 40 inches thick over 
gravelly and sandy material. 

In a representative profile the surface layer is very 
dark grayish-brown loamy sand 9 inches thick. The 
subsurface layer is grayish-brown loamy sand 1 inch thick. 
The upper part of the subsoil is mottled, dark-brown, 
friable loamy sand 2 inches thick, and the lower part 
is mottled, dark yellowish-brown, friable loamy sand 
8 inches thick. The underlying material is brown, strati- 
fied coarse sand and fine gravel 22 inches thick over 
brown sand that extends to a depth of 60 inches or more. 


Au Gres soils, gravelly subsoil variant, have low 
available water capacity and low natural fertility. Permea- 
bility is rapid. Depth to the seasonal high water table 
fluctuates between 1 and 2 feet. Runoff is slow. 


These soils are usec for hay, pasture, and as woodland. 
They are a potential source of gravel. 

Representative profile of Au Gres loamy sand, gravelly 
subsoil variant, 0 to 4 percent slopes, in a cultivated field, 
in the SWHSEMSEY, sec. 24, T. 40 N., R. 23 W., Delta 
County: 


Ap—O0 to 9 inches, very dark grayish-brown (JOYR 3/2) 
Joamy sand; weak, medium, granular structure; 
friable; slightly acid; abrupt, smooth boundary. 

A2—9 to 10 inches, grayish-brown (10YR 5/2) loamy sand; 
weak, medium, granular structure; friable; slightly 
acid; abrupt, broken boundary. 

B2lir—10 to 12 inches, dark-brown (7.5 YR 3/2) loamy sand; 
few, medium, distinct, strong-brown (7.5YR 5/6) 
mottles; weak, medium, subangular blocky structure; 
friable; slightly acid; abrupt, wavy boundary. 

B22ir—12 to 20 inches, dark yellowish-brown (lOYR 4/4) 
loamy sand; many, medium, distinct, strong-brown 
(7.5YR 5/6 and 7.5YR 5/8) mottles; weak, coarse, 
subangular blocky structure; friable; slightly acid; 
abrupt, smooth boundary. 

TIC1—20 to 42 inches, brown (10YR 5/3) stratified coarse 
sand and fine gravel; single grained; loose; slightly 
effervescent; mildly alkaline; abrupt, smooth bound- 
ary. 

ITC2—42 to 60 inches, brown (7.5 YR 5/2) sand; single grained; 
loose; slightly effervescent; mildly alkaline. 


The solum ranges from 20 to 40 inches in thickness. Reaction 
throughout the solum ranges from medium acid to neutral. 

In undisturbed areas the Al horizon is black (1OYR 2/1) to 
very dark gray (1QYR 8/1) and is 2 to 3 inches thick. The Ap 
horizon is very dark grayish brown (LOYR, 3/2) or very dark 
gray (LOYR 5/2). 

The B2lir horizon has hue of 7.5YR or 1O0YR, value of 4 
or 5, and chroma of 4 or 6. It is sand or loamy sand. A B3 
horizon that has colors similar to those of the B2lir horizon is 
present in places. It is sand or loamy sand. 

The IIC horizon has hue of 7.5YR or 10YR, value of 4 to 
7, and chroma of 2 to 4. It ranges from sand to gravel in texture 
and from neutral to moderately alkaline in reaction, The IIC 
horizon is commonly stratified. 

Au Gres soils, gravelly subsoil variant, are near Wheatley 
soils and have the same drainage characteristics as Au Gres 
soils. They have an overall brighter color in the B horizon than 
Wheatley soils. They have a stratified C horizon, containing 
gravel, which is lacking in Au Gres soils. 


Au Gres loamy sand, gravelly subsoil variant, 0 to 4 


percent slopes (AvA).—This soil is on outwash plains 
and river terraces. 
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Tncluded with this soil in mapping are a few areas of 
poorly drained Wheatley soils in small depressions. Also 
included in the area around Kipling are areas where the 
underlying material contains more cobblestones and the 
subsoil is thinner. 

This soil is used for hay and pasture and as woodland. 
Drainage is needed for crops. Ditches remove enough water 
to grow hay and oats, but tiling is required to grow alfalfa 
and other crops. Tile is difficult to install, because the 
sandy and gravelly soil caves in readily in trenches. Sand 
clogs the tile unless adequate blinding is used. This soil is 
a potential source of gravel. 

A seasonal high water table, droughtiness when, drained, 
and low fertility are the major limitations to the use of this 
soil for crops. Capability unit TTwe-5 (4b); woodland 
suitability group 383; recreation group 8. 


Blue Lake Series 


The Blue Lake series consists of well-drained, nearly 
level to steeply sloping soils on till plains and moraines. 
These soils formed dominantly in sandy material. 


In a representative profile the surface layer is black 
sand 1. inch thick. The subsurface layer is reddish-gray 
sand 9 inches thick. The subsoil is 15 inches thick. The 
upper 10 inches is dark reddish-brown, very friable sand 
that contains a few chunks of weakly cemented ortstein; 
and the lower 5 inches is yellowish-red, very friable sand. 
Beneath this is 7 inches of brown loose sand and reddish- 
brown, friable fine sandy loam. The underlying material 
is light-brown sand that contains many reddish-brown 
loamy sand. bauds, 4% to % inch thick, and extends to a 
depth of 60 inches or more. 

Blue Lake soils have low available water capacity and 
low natural fertility. Permeability is rapid. 

Only a small acreage of these soils is used for crops. 
Most of the areas are used as woodland. The soils ave 
moderately well suited to northern hardwoods and pines. 

Representative profile of Blue Lake sand, 0 to 6 percent 
slopes, in a wooded area, in the NEXSEY sec. 10, T. 45 
N,, R. 20 W., Alger County: 


Al—0O to 1 inch, black (6YR 2/1) sand; weak, fine, granular 
structure; very friable; strongly acid; abrupt, smooth 
boundary. 

A2—1 to 10 inches, reddish-gray (5YR 5/2) sand; weak, fine, 
granular structure; very friable; very strongly acid; 
obrupt, irregular boundary. 

B21hir—10 to 20 inches, dark reddish-brown (6YR 3/2) sand; 
very weak, fine, subangular blocky structure; very 
friable; few chunks of weakly cemented ortstein; 
strongly acid; abrupt, irregular boundary. 

B22ir—20 to 25 inches, yellowish-red (5YR 4/8) sand; very 
weak, fine, subangular blocky structure; very friable; 
slightly acid; abrupt, smooth boundary. 

A’ &B’—25 to 32 inches, brown (7.5YR 5/4) sand (A’) that is 
single grained and loose, and reddish-brown (2.6 YR 
4/4) fine sandy loam (33’); weak, medium, subangular 
blocky structure; friable; clay bridges connecting 
sand grains; medium acid; abrupt, smooth boundary. 

C—32 to 60 inches, light-brown (7.5YR 6/4) sand; many 
reddish-brown (2.5YR 5/4) loamy sand bands, 4 to 
¥% inch thick, in upper part; single grained; loose; 
medium acid. 

The solum ranges from 30 inches to more than 70 inches in 


thickness. Reaction throughout the solum is strongly acid or 
medium acid. 


The Al horizon has hue of 5YR to 1OYR, value of 2 or 3, 
and chroma of 1. The A2 horizon has hue of 5YR to 10YR, 
value of 5 to 7, chroma of 2. 

The B2lhir horizon has hue of 5YR, value of 2 or 3, and 
chroma of 2 or 3. It is sand or loamy sand. The B22ir horizon 
has hue of 5YR or 7.5 YR, value of 4 or 5, and chroma of 4 to 8. 
It is sand or loamy sand. The B2Vhir and .B22ir horizons contain 
weakly cemented chunks of ortstein. A B3 horizon, as much as 
10 inches thick, is present in a few places. It has hue of 5YR or 


7.5YR, value of 4 or 5; and chroma of 4 to 6, It is sand or 
loamy sand. 

The A’ part of the A’ & B’ horizon has hue of 5YR. or 7.5 YR, 
value of 5 or 6, and chroma of 2 to 4. It is sand or loumy sand. 
The B’ part of the A’ & B’ horizon has hue of 2.5YR to 7.5YR, 
value of 4 or 5, and chroma of 4 to 6, It is heavy loamy sand, 
sandy loam, fine sandy loam, or loam. 

The C horizon has hue of 5YR or 7.6YR, value of 5 or 6, 
and chroma of 4 to 6. In many places bunds of lonmy sand, 
4 to % inch thick, that have colors similar to those of the 
A’ & B’ horizon are in the C horizon. The C horizon ranges from 
medium acid to neutral in reaction. 

Colors in the A’ & B’ and © horizons that have a hue redder 
than 7.5YR are outside the range defined for the Blue Lake 
series. This difference, however, docs not affect the usefulness 
or behavior of the soils. 

Blue Lake soils commonly are near Kalkaska, Karlin, 
Steuben, and Yalmer soils. They have an A’ & B/ horizon that 
is lacking in Kalkaska and Karlin soils. Blue Lake soils are 
coarser textured in the A horizon and in the upper part of the 
B horizon than Karlin and Steuben soils, and they lack the 
fragipan of Steuben soils. They have a sandy C horizon and 
lack a fragipan in the A’ & B’ horizon that is characteristic of 
Yalmer soils. 

_ Blue Lake sand, 0 to 6 percent slopes (B!B).—This soil 
is on till plains, moraines, and lake plains. It has the 
profile described as representative of the series. Runoff is 
slow. 

Included with this soil in mapping are a few small areas 
of Kalkaska, Karlin, and Steuben soils. Where this soil 
is near Steuben soils, the lower part of the subsoil is 
firm. The water table reaches a seasonal high of 3) or 
4 feet along swamp edges or in other lower positions in 
this mapping unit. 

Most of this soil is used as woodland (fig. 5). Only a 
small acreage is used for crops. This soil has severe limita- 
tions to use for crops, because of droughtiness, low natural 
fertility, and the hazard of soil blowing. Capability unit 
TITIs-4 (4a); woodland suitability group 281; recreation 
group lL. 

Blue Lake sand, 6 to 18 percent slopes (BID).—This 
soil is on moraines and till plains. Runoff is slow. 

Included with this soil in mapping are small areas of 
Kalkaska, Karlin, and Steuben soils. Where this soil is 
near Steuben soils, the lower part of the subsoil is firm, 
The surface layer and the subsoil are loamy sand in some 
areas, 

Except for a very small acreage, nearly all this soil 
is used as woodiand. Droughtiness, low natural fertility, 
steepness, and hazard of erosion are severe limitations to 
the use of this soil for crops. Capability unit [Ve-9 (4a) ; 
woodland suitability group 281; recreation group 3. 

Blue Lake sand, 18 to 40 percent slopes (BIE).—This 
soil is on moraines. Runoff is slow to medium, but the 
hazard of erosion is severe. 

_ Included with this soil in mapping are small areas of 
Kalkaska, ICarlin, and Munising soils. Where this soil is 
near Munising or Keweenaw soils, the lower part of the 
subsoil is firm. 

This soil is used as woodland. Steepness, droughtiness, 
and hazard of erosion are limitations to the use and man- 
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Figure 5.—Stands of hardwood trees in an area of Blue Lake sand. Most areas of Blue Lake sand are used as woodland; many areas 
support dense stands of second-growth maple trees. 


agement of this soil. Capability unit VITe-2 (4a) ; woodland 
suitability group 282; recreation group 7. 


Bohemian Series 


The Bohemian series consists of well-drained, nearly 
level to steep soils on Jake plains and dissected lake plains. 
These soils formed in loamy lacustrine material. 

In a representative profile the surface layer is black 
organic material 2 inches thick. The subsurface layer is 
pinkish-gray fine sandy loam 5 inches thick. The upper 5 
inches of the subsoil is reddish-brown, friable very fine 
sandy loam; the middle 7 inches is light-brown. to brown 
fine sandy loam that is friable and has reddish-brown silt 
Joam chunks in the lower 4 inches; and the lower 11 mches 
is reddish-brown, friable silt loam. The underlying ma- 
terial is reddish-brown loam 3 inches thick over pinkish- 
gray, stratified silt loam and very fine sand that extends 
to a depth of 60 inches or more. 

Bohemian soils have high available water capacity and 
medium natural fertility. Permeability is moderate. 

Bohemian soils are used for crops and as woodland. 

Representative profile of Bohemian fine sandy loam, 6 
to 18 percent slopes, in a wooded area, in the NW% 
SWY, sec. 18, T. 46 N., R. 20 W., Alger County: 

O1—2 inches to 0, black (6YR 2/1) organic litter; very strongly 
acid; abrupt, wavy boundary. 


A2—0 to 5 inches, pinkish-gray (5YR 6/2) fine sandy loam; 
weak, fine, subangular blocky structure; friable; 
slightly acid; abrupt, wavy boundary. 

B2ir—5 to 10 inches, reddish-brown (5 YR. 4/4) very fine sandy 
loam; weak, very fine subangular blocky structure; 
friable; slightly acid; abrupt, wavy boundary. 

A’21—10 to 13 inches, light-brown (7.5YR 6/4) fine sandy 
loam; weak, very fine, subangular blocky structure; 
friable; slightly acid; clear, wavy boundary. 

A’22—-13 to 17 inches, brown (7.5 YR 5/4) fine sandy loam, 
weak, fine, subangular blocky structure; friable; 
common reddish-brown (5YR 5/3) silt loam B/2t 
remnants; strongly acid; clear, wavy boundary. 

B’2t—17 to 28 inches, reddish-brown (2.5YR 4/4) silt loam; 
moderate, fine subangular blocky structure; friable; 
few thin clay films on faces of peds; strongly acid; 
abrupt, wavy boundary. 

C1—28 to 31 inches, reddish-brown (SYR 5/3) loam; weak, 
fine, angular blocky structure; friable; slightly 
effervescent; mildly alkaline; abrupt, smooth 
boundary. 

C2—31 to 60 inches, pinkish-gray (5YR. 6/2) stratified silt 
loam and very fine sand; weak, medium platy struc- 
ture; friable; slightly effervescent; mildly alkaline. 

The solum ranges from 25 to 80 inches in thickness. Reaction 
throughout the solum is strongly acid to slightly acid. 
A very dark gray (JOYR, 3/1) Ap horizon, 6 to 9 inches thick, 

is present in cultivated areas. A black (6YR 2/1 or 1OYR 2/1) 

Al horizon, 1 to 3 inches thick, is present in a few places. The 

A2 horizon has hue of 5YR or 7.5YR, value of 5 or 6, with 

chroma of 2. 
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A dark reddish brown (5YR 3/3 to 3/4) Bhir horizon, 1 to 
2 inches thick, is present:in a few places. The B2ir horizon has 
hue of SYR, value of 4, and chroma of 3 or 4. It is very fine 
sandy loam or fine sandy loam. 

The A’2 horizon has hue of 5YR or 7.5YR, value of 5 or 6, 
and chroma of 2 to 4. It is fine sandy loam to silt loam. Rem- 
nants of the B’2t horizon are in the lower part of the A’2 
horizon in some places. 

The B/’2t horizon is reddish brown (2.5YR 4/4 to 5YR 4/4) 
and is commonly one class finer in texture than the overlying 
horizons. Thin clay flows are around peds and in pore spaces. 

The C horizon has hue of 2.5YR or 5YR, value of 4 to 6, 
and chroma of 2 to 4, It is highly variable and has strata and 
virves ranging from fine sand to silty clay. The C horizon 
generally is silt loam. The strata and varves of silty clay 
seldom exceed 3 inches in thickness. The coarser textured strata 
are less red in color than the finer textured strata. 

Bohemian soils formed in material similar to that of Brimley 
soils, and they have a texture similar to that of Onaway and 
Trenary soils. They lack mottles in the upper part of the B 
horizon that are typical of Brimley soils. They are more 
stratified than Onaway and Trenary soils because they formed 
in lacustrine material instead of till. 


Bohemian fine sandy loam, 0 to 6 percent slopes 
(BoB).—This soil is on lake plains. Runoff is slow. The 
hazard of erosion is slight. 

Included with this soil in mapping are a few areas of 
somewhat poorly drained Brimley soils in depressions. 
Karlin and Rousseau soils are included in some areas of 
this mapping unit. Also included are some areas where the 
substratum is slightly acid or neutral and areas where the 
surface layer is silt loam. 

Most of this soil is used as woodland. The few acres 
that are farmed are used for adapted crops. 

The major limitations to the use of this soil are those 
that affect construction. The high silt content makes this 
soil unstable and subject to frost heaving. Capability unit 
Ile-3 (2.5a); woodland suitability group 201; recreation 
group 4. 

Bohemian fine sandy loam, 6 to 18 percent slopes 
(BoD).—This soil is on dissected lake plains. It has the 
profile described as representative of the series. Runoff 
1s slow to medium, depending on the plant cover. The 
hazard of erosion is severe. 

Included with this soil in mapping are a few areas 
where the surface layer is silt loam. In some narrow drain- 
ageways are areas of somewhat poorly drained Brimley 
soils. In some cultivated areas the upper part of the sub- 
soil is exposed in spots as a result of moderate erosion. 
The substratum is slightly acid or neutral in reaction in 
parts of Alger County. Where this soil is mapped south- 
west of Munising, the subsoil and substratum are finer 
textured than those in the deseribed profile. Also included 
are areas of Rousseau soils and less than 100 acres of 
Bohemian soils, in Alger County, that have slopes of 18 to 
40 percent. 

Most of this soil is used as woodland. Only a small 
acreage is used for crops. Hay, oats, and pasture are the 
main crops. Steepness and the hazard of erosion are 
severe limitations to the use of this soil for crops. 

The high silt content of this soil makes it unstable for 
roads. Where inadequate fill has been used, frost heaving 
and seep areas are common on roads built on this soil. 
Capability unit [Ve-4 (2.52); woodland suitability group 
201; recreation group 6. 
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Borrow Pits 


Borrow pits (Bp) consists of areas where soil material 
has been excavated for building and engineering uses. 
These areas range from about 2 to 50 acres in size. Sand 
and gravel are commonly removed. The material in most 
areas of Borrow pits is sandy or gravelly, but it is loamy 
in some places. 

Most Borrow pits are left to nature after the material 
is removed. Trees will grow if the proper species are 
planted. 

The areas of Borrow pits vary in drainage, texture, stoni- 
ness, and reaction. Each area needs to be managed in- 
dividually when used for planting purposes. A soil. con- 
servationist or forester can recommend the species most 
likely to grow in a given area. Capability unit VITIs-3; 
woodland suitability group not assigned; recreation group 
not assigned. 


Bowers Series 


The Bowers series consists of somewhat poorly drained, 
nearly level or gently sloping soils on Jake plains. The soils 
formed in stratified loamy lacustrine material. 

In a representative profile the surface layer is very 
dark gray silt loam 7 inches thick. The next layer is 
mottled, grayish-brown silt loam 4 inches thick that has 
reddish-brown chunks of silty clay loam in the lower part. 
The subsoil is mottled, reddish-brown, firm silty clay loam 
7 inches thick. The underlying material is stratified, 
mottled, reddish-brown silt and. silt loam and reddish- 
brown silty clay loam and silty clay. 

Bowers soils have high available water capacity and 
high natural fertility. Permeability is moderately slow. 
These soils are excessively wet in spring or after heavy 
rains, but with adequate drainage they are easy to work 
and. keep in good tilth. Depth to the seasonal high water 
table fluctuates between 1 and 2 feet. Runoff is slow or 
very slow. 

These soils are used for crops and pasture. 

Representative profile of Bowers silt loam, 0 to 4 
percent slopes, in a cultivated field, in the SEX¥SWY4SW) 
sec. 16, T. 39 N., R. 18 W., Delta County: 

Ap—o0 to 7 inches, very dark gray (JOYR 3/1) silt loam; 
moderate, medium, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

A&B—7 to 11 inches, grayish-brown (LOY R 5/2) silt loam (A2) 
containing common, fine, distinct, strong-brown 
(7.5YR 5/6) mottles; chunks of reddish-brown (YR 
5/4) silty clay loam (B2t) in the lower 3 inches; 
moderate, medium, subangular blocky structure; 
friable; slightly acid; clear, irregular boundary. 

B2t—11 to 18 inches, reddish-brown (2.5YR 4/4) silty clay 
loam; few, fine, dark-gray (6YR 4/1) mottles; few 
tongues of grayish-brown (lOYR 5/2) A2 material 
in upper 3 inches; moderate, coarse, angular blocky 
structure; firm, common, thin, clay films on faces 
of peds; neutral; clear, wavy boundary. 

C—18 to 60 inches, stratified reddish-brown (SYR. 5/3) silt 
and silt loam; common, fine, distinct, yellowish-red 
(SYR. 5/6) mottles; moderate, medium, platy struc- 
ture; friable; and reddish-brown (2.5YR 5/4 and 4/4) 
silty clay loam and silty clay; moderate, medium, 
angular blocky structure; firm; strata throughout are 
¥% inch to 12 inches thick; slightly effervescent; mildly 
allcaline. 

The solum ranges from 15 to 24 inches in thickness. Re- 
action throughout the solum is slightly acid to neutral. 
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Undisturbed areas have a black (LOYR 2/1) Al horizon 2 to 
5 inches thick. The Ap horizon is very dark gray (1OYR 3/1) 
or very dark grayish brown (lOYR 3/2). The A part of the 
A&B horizon is grayish brown (1OYR 5/2) or pale brown 
(OYR 6/3). The A2 horizon tongues into the B2t horizon. 

The B2t horizon has hue of 2.5YR to 5YR, value of 4 or 5, 
and chroma of 3 or 4. It is clay loam or silty clay loam. 

The C horizon has hue of 2.5YR to 7.5YR, value of 4 or 5, 
and chroma of 3 or 4. The finer textured strata are redder 
than the coarser strata. The C horizon ranges from silt to clay, 
and individual strata range from ¥% inch to 12 inches in thickness. 

Bowers soils in this survey area have a thinner solum and 
redder colors than are defined as within the range for the 
series. These differences, however, do not affect the usefulness 
or behavior of the soils. 

Bowers soils have drainage characteristics similar to those 
of Brimley and Kawkawlin soils. They lack the dark-brown 
B horizon of Brimley soils and have more clay at a depth of 10 
to 40 inches than Brimley soils. They formed in stratified 
lacustrine material instead of the glacial till that is charac- 
teristic of Iawkawlin soils. 

Bowers silt loam, 0 to 4 percent slopes (BrA).—This 
soil is on lake plains. Included in mapping are a few 
areas of Brimley soils. : 

_ Most of the acreage of this soil has been cleared and 
is used for oats, hay, or pasture. A small wooded area 
supports stands of aspen and balsam fir. 

If adequately drained and fertilized, this soil is suited 
to adapted crops. 

Wetness is the major limitation to the use of this soil. 
Ditches are needed to remove surface water and to pro- 
vide adequate drainage for hay and pasture. Tiling is 
needed if row crops are to be grown on this soil. Capa- 
bility unit I[we-2 (1.5b); woodland suitability group 208; 
recreation group 9. 


Brevort Series 


The Brevort series consists of poorly drained, nearly 
level or depressional soils on Jake plains, till plas, and 
outwash plains. The soils formed in 20 to 40 inches of 
sandy material overlying loamy glacial material. 

In a representative profile the surface layer is black 
muck 8 inches thick over 2 inches of dark-gray loamy 
sand. The underlying material extends to a depth of 60 
inches or more. The upper part is mottled, grayish-brown, 
loose loamy sand 9 inches thick; the middle part is mottled, 
brown, very friable loamy sand 11 inches thick; and the 
lower part 1s mottled, light yellowish-brown loam. 

Brevort soils have low available water capacity in the 
sandy layers and moderate available water capacity in 
the loamy layers. Natural fertility is low. Permeability 
is rapid in the sandy part of the soils and moderately 
slow in the underlying material. These soils receive runoff 
from adjacent higher soils. This additional water con- 
tributes to soil wetness. In undrained areas the seasonal 
high water table is.at a depth of 12 inches in spring. 
Runoff is very slow or ponded. 

These soils are used as woodland. 

Representative profile of Brevort mucky loamy sand, 
in a wooded area, in the NE¥SWYSEX sec. 23, T. 39 N., 
R. 24 W., Delta County: 


02—8 inches to 0, black (IOYR 2/1) muck; weak, medium, 
granular structure; friable; slightly acid; clear, wavy 
boundary. 

A1l—0 to 2 inches, very dark gray (10YR 3/1) loamy sand; 
weak, medium, granular structure; very friable; 
slightly acid; clear, smooth boundary. 


Clg—2 to 11 inches, grayish-brown (lOYR 5/2) loamy sand 
common, medium, faint, pale-brown (lOYR 6/3) 
mottles; single grained; loose; slightly acid; gradual, 
smooth boundary. 

C2—11 to 22 inches, brown (7.5YR 5/4) loamy sand; common, 
coarse, faint, yellowish-brown (LOY R 5/4) mottles; 
weak, fine, subangular blocky structure; very friable; 
neutral; abrupt, smooth boundary. : 

IIC3—-22 to 60 inches, light yellowish-brown (1OYR 6/4) 
loam; many, medium, faint, brownish-yellow (LOYR 
6/6) mottles; many partly decomposed dolomite 
fragments; 3 percent coarse fragments; slightly 
effervescent; mildly alkaline. 

Depth to the I1C3 horizon ranges from 20 to 40 inches but is 
commonly 20 to 30 inches. Reaction of the sandy layers ranges 
from medium acid to neutral. 

The Al horizon is black (lOYR 2/1) or very dark gray 
(LOYR 3/1). Texture resulting from mixing the 02 and Al 
horizons is mucky loamy sand. , 

The Clg horizon has hue of 5YR to JOYR, value of 5 or 6, 
and chroma. of 2. It is sand or loamy sand. The C2 horizon has 
hue of 5YR to 1OYR, value of 4 or 5, and chroma of 2 to 4. It 
is sand or loamy sand. 

The ITC3 horizon has hue of 2.45YR to 7.5 YR, value of 4 to 
6, and chroma of 3 or 4. It ranges from light loam to heavy 
silt loam. Limestone cobbles and fragments are common in the 
IIC3 horizon in places. 

Brevort soils in the survey area have an O02 horizon as much 
as 12 inches in thickness, a lighter colored Al horizon, and 
brighter colors in the upper part of the C horizon than are 
defined as within the range for the series. These differences, 
however, do not alter the usefulness or behavior of the soils. 

Brevort soils have drainage characteristics similar to those 
of Roscommon and Wheatley soils. They have a loamy IIC 
horizon that is lacking in the Roscommon soils. They have a 
loamy IIC horizon instead of a gravelly sand ITC horizon that 
is characteristic of Wheatley soils. 

Brevort mucky loamy sand (0 to 2 percent slopes) 
(Bs).—This soil is on till plains, outwash plains, and 
lake plains. Be : 

Included with this soil in mapping are a few small areas 
of Roscommon and Tawas soils, some areas where the 
sandy layers are only 16 to 20 inches thick, and a few areas 
where the surface layer is sand. Also included, where this 
soil is associated with Pickford and Bruce soils, coarse 
variant, are areas where the underlying material is silt 
loam or silty clay lacustrine material. : 

This soil is used mainly as woodland. Very little of the 
acreage is used for crops. Drainage is needed for cultivated 
crops. Not all areas have adequate tile outlets. ‘Tile is 
difficult to install, because of trench caving. Ditching re- 
moves enough water to grow oats and hay, 

Poor natural drainage, low natural fertility, and frost 
hazard are the major limitations to the use of this soil for 
crops. Capability unit [[Iwe-10 (4/2c); woodland suita- 
bility group 5w1; recreation group 10. 


Brimley Series 


The Brimley series consists of somewhat poorly drained, 
nearly level to gently sloping soils on lake plains. These 
soils formed in stratified loamy lacustrine deposits. 

In a representative profile the surface layer is very dark 
grayish-brown fine sandy loam 6 inches thick. The sub- 
surface layer is reddish-gray silt loam 2 inches thick. The 
subsoil is 14 inches thick. The upper part is mottled, 
dark-brown, friable very fine sandy loam. 7 inches thick; 
the middle part is reddish-gray, friable silt loam 2 mches 
thick; and the lower part is reddish-brown, friable, heavy 
silt loam 5 inches thick. The underlying material, which 
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extends to a depth of 60 inches or more, is reddish-brown, 
stratified silt, silt loam, and very fine sand. 

Brimley soils have high available water capacity and 
medium natural fertility. Permeability is moderate. The 
water table fluctuates between depths of about 1 and 4 
feet. These soils are excessively wet in spring, but with 
adequate drainage the soils are easy to work and keep in 
good tilth. Runoff is slow, and water ponds in depressions 
for short periods. 

Brimley soils are used mainly as woodland. Small arcas 
have been cleared and are used for hay and pasture. 


Representative profile of Brimley fine sandy loam, 0 to 
4 percent slopes, in a cultivated field, in the NWKNW% 
SWY sec. 31, T. 41 N., R. 18 W., Delta County: 


Ap—0 to 6 inches, very dark grayish-brown (10YR, 3/2) fine 
sandy loam; moderate, fine, granular structure; 
friable; medium acid; abrupt, smooth boundary. 

A2—6 to 8 inches, reddish-gray (5 YR 5/2) silt loam; moderate, 
fine, granular structure; friable; medium acid; abrupt, 
wavy boundary. 

B2ir—8 to 15 inches, dark-brown (7.5YR 4/4) very fine sandy 
loam; many, fine, distinct, yellowish-red (6YR 5/6) 
mottles; moderate, fine, subangular blocky structure; 
friable; medium acid; abrupt, wavy boundary. 

A’2—15 to 17 inches, reddish-gray (5YR 5/2) silt loam; 
common, fine, faint, reddish-brown (5YR 5/4) 
mottles; weak, medium, platy structure; friable; 
medium acid; clear, wavy boundary. 

B’2t—17 to 22 inches, reddish-brown (SYR 4/3) heavy silt 
loam; moderate, fine, angular blocky structure; 
friable; thin clay films on faces of peds; slightly acid; 
abrupt, wavy boundary. 

C—22 to 60 inches, reddish-brown (5YR 5/4 to 2.5YR 4/4) 
stratified and varved silt, silt loam, and very fine 
sand; massive structure parting to weak, medium, 
angular blocky; friable; slightly effervescent; mildly 
alkaline; abrupt, smooth boundaries between layers 
and varves. 


The solum ranges from 20 to 30 inches in thickness. Reaction 
throughout the solum ranges from medium acid to neutral. 

In undisturbed areas there is a black (LOYR 2/1) Al horizon 
1 to 2 inches thick. The A2 horizon has hue of 5¥YR to 10YR, 
value of 5 or 6, and chroma of | or 2. 

In a few places there is a dark reddish-brown (SYR 3/3 to 
3/4) Bhir horizon, 1 to 2 inches thick, above the B2ir horizon. 
The Bair horizon has hue of SYR or 7.5YR, value of 4 or 5, 
and chroma of 4 to 6. 

The A’2 horizon has hue of 5YR or 7.5YR, value of 5 or 6, 
and chroma of 2 to 4. The B’2t horizon has hue of 2.5YR to 
5YR, value of 4 or 5, and chroma of 3 or 4. It ranges from silt 
loam to light silty clay loam. 

The C horizon has hue of 2.5 YR or 5YR, value of 4 to 6, and 
chroma of 2 to 4. The finer textured strata are redder in color 
than the coarser textured strata. The C horizon is highly 
variable; it has strata and varves ranging from fine sand to 
silty clay, but it centers on silt loam. The thickness of the 
various strata and varves ranges from }4 inch to 12 inches. 
Reaction of the C horizon is mildly alkaline or moderately 
alkaline, 

Brimley soils have drainage characteristics similar to those 
of Bowers and Charlevoix soils and Pickford soils, moderately 
wet. They have less clay at a depth of 10 to 40 inches than 
Bowers soils and Pickford soils, moderately wet. They formed 
in stratified lncustrine sediment, whereas Charlevoix soils 
formed in till. 


Brimley fine sandy loam, 0 to 4 percent slopes (Bt A).— 
This soil is on lake plains. 

Included with this soil in mapping are a few areas of 
poorly drained Bruce soils, coarse variant, in depressions 
and drainageways and areas of Wainola and Charlevoix 
soils. Also included, where this Brimley soil is near Kal- 
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kaska soils, are areas of soils that have a surface layer of 
sand. 

Most of this soil is used as woodland. A small acreage 
is cleared and is used for hay and pasture. Some areas are 
idle. Drainage is needed for cultivated crops. Not all areas 
have adequate tile outlets. 

Seasonal wetness and a slight hazard of frost are the 
major limitations to the use of this soil. Capability unit 
Ilwe-6 (2.5b) ; woodland suitability group 205; recreation 
group 9. 


Bruce Series, Coarse Variant 


The Bruce series, coarse variant, consists of poorly 
drained, nearly level or depressional soils on lake plains. 
These soils formed in dominantly sandy lacustrine ma- 
terial that has scattered loamy lenses or bands in the 
underlying material. 

In a representative profile the surface layer is black 
muck 5 inches thick over 2 inches of very dark gray fine 
sandy loam. The subsoil is mottled, grayish-brown, friable 
very fine sandy loam in the upper 3 inches and. is mottled, 
pinkish-gray, friable loamy very fine sand. in the lower 5 
inches. The underlying material is mottled, light reddish- 
brown loamy very fine sand that has scattered lenses of 
loamy sand and silt loam. 

Bruce soils, coarse variant, have high available water 
capacity and medium natural fertility. Permeability is 
moderate, but downward movement of water is restricted 
by the seasonal high water table, which is within a depth of 
12 inches for extended periods. The water table drops to a 
depth of 2 or 3 feet in some areas during dry summers. 
Runoff is very slow or ponded. 

Nearly all of the acreage of these soils is used as wood- 
land. Only asmall acreage is cleared and is used for pasture. 

Representative profile of Bruce mucky fine sandy loam, 
coarse variant, in a wooded area, in the NEXNWYSE% 
SW sec. 35, T. 41 N., R. 21 W., Delta County: 


02—5 inches to 0, black (GYR 2/1) muck; moderate, medium, 
granular structure; friable; slightly acid; clear, smooth 
boundary, 

Al—) to 2 inches, very dark gray (5Y 3/1) fine sandy loam; 
weak, medium, granular structure; friable; slightly 
acid; clear, wavy boundary. 

B21g—2 to 5 inches, grayish-brown (2.5Y 5/2) very fine sandy 
loam; common, fine, faint, light olive-brown (2.5 Y 
5/4. or 5/6) mottles; massive structure parting to weak, 
thick, platy; friable; neutral; clear, wavy boundary. 

B22g—5 to 10 inches, pinkish-gray (7.5YR 6/2) loamy very 
fine sand; common, medium, faint, brownish-yecllow 
COYR. 6/6) mottles; massive structure parting to 
weak, thick, platy; friable; neutral; gradual, smooth 
boundary. : 

C—10 to 60 inches, light reddish-brown (5 YR, 6/3) loamy. very. 
fine sand that has occasional thin lenses of loamy 
sand and silt loam; many, medium, prominent, 
reddish-yellow (SYR 6/8) mottles; massive; friable; 
slightly effervescent; moderately alkaline. : 


The solum ranges from 10 to 20 inches in thickness. Reaction 
throughout is slightly acid to neutral. 

The O2 horizon is black (65YR 2/1 or 1OYR 2/1). The Al 
horizon is black (6YR 2/1 to 5Y 2/1). The Ap horizon is very 
dark grayish brown (1OYR 3/2). The Al horizon is thinnest 
where the O02 horizon is thickest, The 02 and Al horizons, if 
mixed, are mucky fine sandy loam. 

The B21g horizon has hue of LOYR or 2.5Y, value of 5 or 6, 
and chroma of 1 or 2. The B22g horizon has hue of 1OYR or 
2.5Y, value of 4 to 6, and chroma of 2 to 4. The B horizon is 
loamy very fine sand or very fine sandy loam. 
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The C horizon has hue of 2.5YR to 7.5YR, value of 4 to 6, 
and chroma of 3 or 4. [és color and texture differ within short 
horizontal distances. It ranges from very fine sand to silt and 
has thin strata of clay, silty clay, silt loam, and sandy loam, 
It ranges from neutral to moderately alkaline in reaction. 

Bruce soils, coarse variant, in most places are near Brimley, 
Deford, Ensley, and Angelica soils. They lack the dark-brown 
Bir horizon that is characteristic of Brimley soils. They are 
finer textured throughout the profile than Deford soils. They 
formed in stratified lacustrine material, whereis Insley and 
Angelica soils formed in glacial till. 

Bruce mucky fine sandy loam, coarse variant (0 to 2 
percent slopes) (Bu).—This nearly level or depressional 
soil is on lake plains. 

Included with this soil in mapping are slightly higher 
areas of somewhat poorly drained Brimley soils and a 
few, low, sandy ridges in some of the larger wooded areas. 
Also included are some areas where the underlying ma- 
terial is more acid than that of this Bruce soil. As much as 
12 inches of muck is on the surface in places. 

Except for a small acreage that is used for pasture, 
nearly all this soil is used as woodland. Drainage is needed 
for cultivated crops. Not all areas have adequate tile 
outlets. Tile is difficult to install, because trenches cave 
in and the soil material flows. Ditches can remove enough 
water so that hay and pasture can be grown. 


Poor natural drainage and hazard of frost are the major 
limitations to the use of this soil for crops. Capability 
unit IIwe-6 (8c); woodland suitability group 4w1; recrea- 
tion group 10. 


Burt Series 


The Burt series consists of poorly drained, nearly level 
to sloping soils on sandstone benches. These soils formed 
in 10 to 20 inches of sandy material overlying sandstone 
bedrock. 

In a representative profile the surface layer is very dark 
gray mucky sandy loam 5 inches thick. The underlying 
material is mottled, grayish-brown, loose sand in the upper 
6 inches; mottled, hght brownish-gray, loose sand in the 
middle 6 inches; and gray and light brownish-gray, highly 
weathered sandstone bedrock in the lower 9 inches. At a 
depth of 26 inches the bedrock is firm. 

Burt soils have low available water capacity and low 
natural fertility. Permeability is rapid, but downward 
movement of water is impeded by the bedrock. The sea- 
sonal high water table is within a depth of 12 inches for 
much of the year. Some areas are saturated all year as a 
result of seepage from higher elevations. Runoff is very 
slow. 

Burt soils are used as woodland. 


Representative profile of Burt mucky sandy loam, 2 to 
12 percent slopes, in a wooded area, in the SEXYNW4%, sec. 
22, T.47N., R. 20 W., Alger County: 


Ail—0 to 5 inches, very dark gray (LOYR 38/1) mucky sandy 
loam; weak, medium, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

Clg—5 to 11 inehes, grayish-brown (2.5Y 5/2) sand; com- 
mon, medium, faint, dark-gray (SY 4/1) mottles; 
single grained; loose; slightly acid; gradual, smooth 
boundary. 

C2g—11 to 17 inehes, light brownish-gray (1OYR 6/2) sand; 
few, medium, faint, light yellowish-brown (10OYR 
6/4) mottles; single’ grained; loose; slightly acid; 
gradual, smooth boundary, 


IIC3—17 to 26 inches, gray (5Y 5/1) and light brownish- 
gray (2.5Y 6/2) highly weathered, soft sandstone; 
slightly acid; gradual, smooth boundary. 

ITR—26 inches, gray (5Y 6/1), light brownish-gray (2.5Y 
6/2), and yellowish-brown (1OYR 5/4) sandstone; 
firm to very firm; can be cut with sharp auger or pick, 
but becomes harder with increasing depth. 

Depth to bedrock ranges from 10 to 20 inches, but it is 
dominantly 15 to 18 inches. Reaction throughout the solum 
ranges from very strongly acid to slightly acid. As much as 
6 inches of black (5YR 2/1) muck is on the surface in places. 

The Ail horizon ig black (5YR 2/1 or 10YR 2/1) or very 
dark gray (LOYR 3/1 and N 3/0). The Clg horizon has hue 
of 10YR to 5Y, value of 5 to 7, and chroma of 1 or 2. In some 
places this is the only horizon present between the 02 or Al 
horizon and the ITR horizon. F 

The C2g horizon is light gray (lJOYR 7/1 and 7/2), light 
brownish gray (l0YR 6/2), brown (1OYR 5/3), or yellowish 
brown (10YR 5/4). Mottling is most commonly faint in the 
Clg horizon. In the lower part of some horizons, distinct 
mottles are present that have hue of 1OYR to 5YR, value of 
3 to 6, and chroma of 4 to 8. The most distinct mottles are in 
lenses of finer material. The Clg and C2g horizons are sand 
or loamy sand that have seattered lenses or strata of sandy 
loam in places. Large amounts of sandstone slabg are through- 
out the profile in some areas. 

Burt soils in the survey area have a paralithie contact 
rather than a lithic contact and have a coarser texture through- 
out the profile than is defined as within the range for the 
series. This difference, however, does not affect the usefulness 
or behavior of the soils. 

Burt soils are near Kawbawgam soils. They are shallower 
and coarser textured below the B horizon than Kawbawgam 
soils. They lack the brown B horizon that is characteristic of 
Kawbawgam soils. 

Burt mucky sandy loam, 2 to 12 percent slopes (BwC).— 
This soil is on seepy sandstone benches. 

Included with. this soil in mapping are some areas of 
soils that have a browner subsoil and a thicker sand layer 
than this Burt soil; also, west of Au Train the underlying 
bedrock is redder and harder. Also included are a few 
areas of soils that have slopes of less than 2 percent. 

This soil is used as woodland. 

Shallowness, wetness, and hazard of frost are the major 
limitations to the use and management of this soil. Capa- 
bility unit ViIwc-2 (Rbc); woodland suitability group 
4wl1; recreation group 10. 


Carbondale Series 


The Carbondale series consists of very poorly drained, 
nearly level or depressional, deep organic soils on. till 
plains, outwash plains, and lake plains. The soils formed 
in moderately well decomposed herbaceous and woody 
material. 

In a representative profile the surface layer is black 
mucky peat (hemic material) 4 inches thick. The next two 
Inyers are black muck (sapric material) 28 inches thick. 
The next layer is dark reddish-brown mucky peat (hemic 
material) 20 inches thick. The lower layer, at a depth of 
52 inches, is dark grayish-brown mucky peat (hemie 
material). 

“Carbondale soils have very high available water capac- 
ity and low natural fertility. Permeability is rapid. The 
seasonal high water table is at the surface most of the 
year but drops to a depth of 24 to 30 inches in some areas 
during extended dry periods. Runoff is very slow or 
ponded. 
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These soils are not used for crops, because of wetness 
and the severe hazard of frost. They are used as woodland 
and for wildlife habitat. 


Representative profile of Carbondale mucky peat, from 
an area of Carbondale, Lupton, and Rifle soils, in a wooded 
area, in the NEMKNEXNEYNEY sec. 6, T. 41 N., R. 21 W., 
Delta County: 


Oel—0 to 4 inches, black (SYR 2/1, broken face and rubbed) 
hemie material, dark reddish brown (SYR 2/2) 
pressed about 40 percent fiber, 15 percent rubbed; 
weak, course, granular structure; nonsticky; fiber is 
herbaceous; neutral; clear, smooth boundary. 

Oal—4 to 10 inches, black (SYR 2/1, broken face and rubbed) 
sapric muterial, dark reddish brown (SYR 2/2) 
pressed; about 40 percent fiber, 10 percent rubbed; 
massive; nonsticky; fibers are woody; neutral; 
gradual, smooth boundary. 

10 to 32 inches, black (5YR 2/1, broken face, rubbed 
and pressed) sapric material, about 70 percent 
fiber, less than LO percent rubbed; massive; nonsticky; 
fibers are woody; neutral; gradual, smooth boundary. 

Oc2—32 to 52 inches, dark reddigh-brown (5YR, 3/2, broken 
face, rubbed and pressed) hemic material, about 60 
percent fiber, 20 percent rubbed; massive; nonsticky; 
fibers are woody; neutral; gradual, smooth boundary. 

Oe3—52 to 60 inches, dark grayish-brown (lOYR 4/2, broken 
face and pressed) hemic material, very dark grayish 
brown (1lOYR 3/2) rubbed; about 80 percent fiber, 15 
percent rubbed; massive; nonsticky; fibers are her- 
baceous; mildly alkaline. 

The organic material is more than 51 inches in thickness. 
Reaction throughout the organic material ranges from medium 
acid to mildly alkaline. The surface tier is hemic material or 
sapric material, or both. The subsurface tier is sapric material. 
The bottom tier is dominantly hemic material or all hemie 
material. Hemic material makes up more than one-third of 
the subsurface and bottom tiers. Fibers are herbaceous or 
woody. Woody fragments as large as several inches in diameter 
are present in many areas. The organic material has hue of 
BYR to 10YR, value of 2 or 3, and chroma of 1 to 4. Sapric 
materials normally have chroma of 1 or 2, 

Carbondale soils are near Cathro, Greenwood, Lupton, 
Rifle, Tacoosh, and Tawas soils. They have more sapric 
material in the subsurface layer than Rifle soils and less sapric 
material in the bottom layer than Lupton soils. They are less 
acid than Greenwood soils and have thicker organic layers than 
Cathro, Tacoosh, and Tawas soils. 

Carbondale, Lupton, and Rifle soils (0 to 2 percent 
slopes) (Cb).—The soils in this mapping unit are in 
depressions on till plains, outwash plains, and lake plains. 
These soils differ mainly in their degree of decomposition. 
Lupton soils are the most decomposed, Rifle soils the least 
decomposed, and Carbondale soils are in between. Car- 
bondale soils make up the greater part of most areas. 
In the southern and western parts of Delta County, Lupton 
soils make up a greater percentage of the mapped areas. 
Rifle soils make up a small percentage of all mapped areas. 
The surface layer ranges from muck to peat. 

Included with these soils in mapping is a small acreage 
of shallow organic soils, including Tacoosh, Cathro, and 
Tawas soils, which are near the edges of the mapped areas. 
Also included are some small areas where slopes are. as 
much as 8 percent. These areas occur on sloping bedrock 
benches where continuous seeping of water has resulted 
in an organic matter buildup more than 51 inches thick. 


These soils are used as woodland. They have severe 
limitations for farming, because of wetness and the hazard 
of frost. The soils provide food and cover for a variety of 
wildlife. Deer use these soils as yarding areas during winter. 
Storage of water is an important function of these soils. 
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Most of the larger areas are directly connected to the 
surface drainage system and have streamflow through 
them. Capability unit Vilwe-15 (Mc); woodland suita- 
bility group 5w2; recreation group 11. 


Cathro Series 


The Cathro series consists of very poorly drained, nearly 
level or depressional organic soils on till plains. These 
soils formed in 16 to 51 inches of dominantly herbaceous 
organic material over loamy material. 

In a representative profile the surface layer is black 
muck (sapric material) 4 inches thick. The next layer is 
black mucky peat (hemic material) 7 inches thick. The 
next layer is black muck (sapric material) 12 inches 
thick. The underlying material, at a depth of 23 inches, is 
mottled, grayish-brown sandy loam. 


Cathro soils have very high available water capacity and 
low natural fertility. Permeability is rapid in the upper 
part of these soils and moderately slow in the lower part. 
These soils commonly have a seasonal high water table 
at the surface, but the water table drops to a depth of 
about 24 inches in some areas during extended dry periods. 
Runoff is very slow or ponded. 


These soils are not used for crops, because of wetness 
and the hazard of frost. They are used as woodland. 


Representative profile of Cathro muck, from an area of 
Cathro and Tacoosh mucks, in a wooded area, in the 
SWYNWYSWY, sec. 23, T. 40 N., R. 21 W., Delta 
County: 


Oal—O to 4 inches, black (6YR 2/1, broken face, rubbed and 
pressed) sapric material; about 40 percent fiber, 10 
percent rubbed; weak, fine, granular structure; 
nonsticky; about 60 percent herbaceous fibers and 40 
percent woody fiber; neutral; clear, wavy boundary. 

Oe—4 to 11 inches, black (4YR 2/1, broken face and rubbed) 
hemie material, dark reddish brown (5YR 2/2) 
pressed; about 35 percent fiber, 12 percent rubbed; 
weak, medium, granular structure; nonsticky; about 
60 percent woody fibers and 40 percent herbaceous 
fibers; neutral; clear, smooth boundary. 

Oa2—11 to 23 inches, black (65 YR, 2/1, broken face, rubbed and 
pressed) sapric material; about 40 percent fiber, less 
than 10 percent rubbed; massive; nonsticky; about 60 
percent herbaceous fibers and 40 pcreent woody 
fibers; neutral; abrupt, smooth boundary. 

IIC—23 to 60 inches, grayish-brown (2.5Y 5/2) sandy loam; 
common, coarse, distinct, reddish-brown (5YR 5/3) 
and brown (10YR 5/3) mottles; massive; slightly 
sticky; slightly effervescent; mildly alkaline. 

The organic layers range from 16 to 51 inches in thickness, 
but the dominant thickness is 20 to 30 inches. Reaction ranges 
from slightly acid to mildly alkaline. 

The surface tier of the profile is hemic material or sapric 
material. The subsurface tier is dominantly sapric material. 
Fibers are mainly herbaceous. Some woody fragments are 
normally present. The organic material has hue of 5YR to 
1OYR, value of 2 or 3, and chroma of 1 or 2. 

The TIC horizon has hue of 5YR to 2.5Y, value of 4 to 6, 
and chroma of 1 or 2. It is sandy loam, loam, or light clay loam. 
Reaction is neutral to moderately alkaline. 

Cathro soils are near Carbondale, Lupton, Rifle, Chippeny, 
Tacoosh, and Tawas soils. They have thinner organic layers 
than Carbondale, Lupton, and Rifle soils. They lack the 
limestone underlying matcrial that is characteristic of Chippeny 
soils They contain more sapric material than Tacoosh soils, 
and they have finer textured underlying material than Tawas 
soils, 
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Cathro muck (0 to 2 percent slopes) (Ch).—This nearly 
level or depressional soil is on till plains. 

Included with this soil in mapping are a few areas of 
poorly drained Angelica and Ensley soils and areas of 
Tacoosh and Chippeny soils. Also included are areas of 
soils where limestone bedrock is at a depth of 4 feet or 
more. 

This soil is used as woodland. 

Major limitations to the use of this soil are wetness and 
hazard of frost. Capability unit VITwc-10 (M/8c); 
woodland suitability group 5w2; recreation group 11. 

Cathro and Tacoosh mucks (0 to 2 percent slopes) 
(Ck).—This mapping unit consists of organic soils 16 to 
51 inches thick, over loam. The soils are in depressional 
areas on till plains. Cathro and Tacoosh soils have the 
profile described as representative of their respective series. 
The major difference between the soils is that Cathro soils 
are more decomposed than Tacoosh soils. Both of these 
soils are higher in reaction in the southern and western 
parts of Delta County than in the northern part of the 
survey area. 

Included with these soils in mapping are some areas 
where the surface layer is mucky peat. Also included are a 
few small areas, on the eastern parts of the Stonington 
and Garden peninsulas, that are underlain by lacustrine 
clay. Bedrock is at a depth of more than 4 feet in some 
areas. Carbondale or Lupton soils are minor included 
areas in larger mapped areas. Poorly drained Ensley and 
Angelica soils are the most common included soils and are 
present near the edges of bogs. Chippeny soils are included 
in areas where bedrock is at a shallow or moderate depth. 

These soils are used as woodland. 

The major limitations to the use of these soils are wet- 
ness and hazard of frost. Capability unit VIIwe-10 
(M/3c); woodland suitability group 5w2; recreation group 
ll. 


Charlevoix Series 


The Charlevoix series consists of somewhat poorly 
drained, nearly level or gently sloping soils on till plains. 
These soils formed in loamy material. 

In a representative profile the surface layer is very dark 
brown. sandy loam 2 inches thick. The subsurface layer 
is grayish-brown sandy loam 5 inches thick. The upper 
part of the subsoil is mottled, brown, friable sandy loam 
9 inches thick; the middle part is mottled, brown, friable 
sandy loam 3 inches thick; and the lower part is mottled, 
dark-brown, friable loam 10 inches thick. The underlying 
material is mottled, brown sandy loam 

Charlevoix soils have moderate available water capac- 
ity and medium natural fertility. Permeability is moderate. 
The seasonal high water table fluctuates between depths 
of 1 and 2 feet. These soils are excessively wet in spring 
and after heavy rains, but with adequate drainage the 
soils are easy to work and keep in good tilth, Runoff is 
slow, and water ponds in depressional areas for short, 
periods. 

Small areas of these soils have been cleared and are 
used for hay and pasture, but most areas are used as 
woodland. 

Representative profile of Charlevoix sandy loam, 0 to 4 
percent slopes, in a wooded area, 700 feet east of the 
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southwest corner of sec. 12, T. 40 N., R. 24 W., Delta 
County: 


Al—O to 2 inches, very dark brown (LOYR 2/2) sandy loam; 
moderate, medium, granular strueture; very friable; 
less than 2 percent coarse fragments; slightly acid; 
clear, smooth boundary. 

A2—2 to 7 inches, grayish-brown (LOYR 5/2) sandy Joam; 
weak, medium, granular structure; very friable; less 
than 2 percent coarse fragments; slightly acid; 
abrupt, wavy boundary. 

B2ir—7 to 16 inches, brown (7.5 YR 5/2) sandy loam; common, 
medium, faint, strong-brown (7.5YR 5/6) mottles; 
weak, medium, subangular blocky structure; friable; 
less than 2 percent coarse fragments; slightly acid; 
elear ,;wavy boundary. 

A’2—16 to 19 inches, brown (10 YR 5/3) sandy loam; common, 
medium, distinct, strong-brown (7.5 YR 5/6) mottles; 
moderate, medium, platy structure; friable; less than 
2 pereent coarse fragments; slightly acid; clear, 
irregular boundary. 

B’2t—19 to 29 inches, dark-brown (7.5 YR 4/4) loam; common, 
medium, faint, strong-brown (7.5YR 5/6) mottles; 
weak, medium, subangular blocky structure; friable; 
few thin clay films on faces of peds; few tongues of 
brown (JOYR 5/3) A’2 material in upper 4 inches; 
less than 2 percent coarse fragments; neutral; clear, 
wavy boundary, 

C—29 to 60 inches, brown (7.5YR 5/4) sandy loam; many, 
medium, distinct, reddish-yellow (7.5 Y R 6/8) mottles; 
massive; friable; 3 percent coarse fragments; slightly 
effervescent; mildly alkaline. 

The solum ranges from 16 to 36 inches in thickness. Reaction 
of the solum is slightly acid to neutral. Limestone slabs are in 
the profile in some areas. 

The Ap horizon is very dark gray (lOYR 3/1) and is 7 to 9 
inches thick. The A1 horizon has hue of 7.6 YR or 1OYR, value 
of 2 or 8, and chroma. of 1 or 2. The A2 horizon has hue of 7.5 YR. 
or 10 YR, value of 5 or 6, and chroma of 2. 

The Bair horizon has hue of SYR or 7.5YR, value of 4 or 5, 
and chroma of 4. It is sandy loam or loam. 

The A‘2 horizon has hue of 7.5YR or 1OYR, value of 5 or 6, 
and chroma of 2 or 3. It is sandy loam or loamy sand. 

The B’2t horizon is dark brown (7.5YR 4/4) and reddish 
brown (5¥R 4/4). It ranges from heavy sandy loam to light 
sandy clay loam. The weighted average clay content between 
depths of 10 and 40 inches is less than 18 percent. 

The C horizon has hue of 5YR or 7.5 YR, value of 5 or 6, and 
chroma of 3 or 4. It is dominantly sandy loam but grades to 
loam in places. The C horizon is as much as 5 percent coarse 
fragments. 

Charlevoix soils are in landscape positions similar to those 
of Brimley, Kawkawlin, and Sundell soils. They are less 
stratified than Brimley soils. They are coarser textured than 
Kawkawlin soils. They are deeper over bedrock than Sundell 
soils. 


Charlevoix sandy loam, 0 to 4 percent slopes (Cl A).— 
This soil is in drainageways and depressions within areas 
of Onaway, Trenary, and Emmet soils and in narrow 
transitional areas between Onaway or Trenary soils and 
Ensley and Angelica soils; and it occurs as islands in large 
areas of Ensley and Angelica soils. 

Included with this soil in mapping are a few areas of 
poorly drained Ensley and Angelica soils and some areas 
of well drained cr moderately well drained Trenary and 
Onaway soils. Also included are some areas where the 
subsoil and underlying material are loam. 

Most of this soil is used as woodland. Small areas are 
used for hay and pasture. Not all areas have adequate 
tile outlets. Seasonal wetness and a sight hazard of frost 
are the major limitations to the use of this soil for crops. 
Capability unit ITwe-6 (b); woodland suitability group 
205; recreation. group 8. 
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Chatham Series 


The Chatham series consists of well drained or mod- 
erately well drained, nearly level to moderately steep 
soils on till plains. The soils formed in 20 to 40 inches of 
loamy material over sandy material. 

In a representative profile the surface layer is very dark 
gray fine sandy loam 6 inches thick. The subsurface layer 
is brown fine sandy loam 3 inches thick. The upper part 
of the subsoil is dark reddish-brown, friable fine sandy 
loam 4 inches thick; the middle part is yellowish-red, 
friable sandy loam 3 inches thick; and the lower part is 
dark-brown, friable sandy loam that is 7 inches thick and 
contains many limestone and sandstone flags and cobbles. 
The underlying material is brown and dark yellowish- 
brown gravelly loamy sand, and it contains many lime- 
stone and sandstone flags and stones. 

Chatham soils have moderate available water capacity 
in the loamy layers and low available water capacity in 
the sandy layers. Natural fertility is medium. Permeability 
is moderately rapid. 

More than half of the acreage of Chatham soils has 
been cleared. The soils are used for hay, oats, and pasture. 
Some areas are idle. The remaining acreage is used as 
woodland. 

Representative profile of Chatham fine sandy loam, 2 to 
6 percent slopes, in a cultivated area, in the SWYSEXNEY 
sec. 29, T. 46 N., R. 21 W., Alger County: 


Ap—0 to 6 inches, very dark gray (10 YR 3/1) fine sandy loam; 
weak, medium, granular structure; friable; 2 perecnt 
coarse fragments; mildly alkaline; abrupt, smooth 
boundary. 

A2—6 to 9 inches, brown (7.5YR 5/2) fine sandy loam; weak, 
fine, subangular blocky structure; friable; 2 percent 
coarse fragments; mildly alkaline; abrupt, broken 
boundary. 

B2ihir—9 to 13 inches, dark reddish-brown (SYR 3/4) fine 
sandy loam; weak, fine, subangular blocky structure; 
friable; 2 percent coarse fragments; mildly alkaline; 
abrupt, wavy boundary. 

B22ir—13 to 16 inches, yellowish-red (5YR 4/6) sandy loam; 
weak, fine, subangular blocky structure; friable; 
2 percent coarse fragments; mildly alkaline; abrupt, 
wavy boundary. 

B23—16 to 28 inches, dark-brown (7.5YR 4/4 and 3/2) sandy 
loam; weak, medium, subangular blocky structure; 
friable; 15 percent glauconitic sandstone and lime- 
stone, high degree of weathering; 15 percent coarse 
fragments; mildly alkaline; abrupt, wavy boundary. 

IIC—-23 to 60 inches, brown (1OYR. 5/3) and dark yellowish- 
brown (10YR 4/4) gravelly loamy sand that contains 
many stones and flags of partly weathered glauconitic 
sandstone and limestone; single grained; loose; 
25 pereent coarse fragments; strongly effervescent; 
moderately alkaline. 


The solum ranges from 20 to 40 inches in thickness, but it 
is typically 20 to 30 inches thick. Thickness of the solum 
corresponds to the depth to the IIC horizon. Reaction through- 
out the solum ranges from slightly acid to mildly alkaline. 

In undisturbed areas there is a black (LOY R 2/1) Al horizon 
1 to 3 inches thick. The Ap horizon ranges from dark reddish 
brown (5YR 2/2) to very dark gray (IOYR 3/1). The A2 
horizon has hue of 5YR or 7.5YR, value of 5 or 6, and chroma 
of 1 or 2. [t is fine sandy loam or loam. 

The B2lhir horizon has hue of 5YR or 7.5YR, value of 2 
to 4, and chroma of 2 to 4. It is fine sandy loam or loam. The 
B22ir horizon has hue of 5YR or 7.5YR, value of 4 or 5, and 
chroma of 4 or 6. It is fine sandy loam or loam. The B23 horizon 
has hue of 5YR or 7.5YR, value of 3 to 5, and chroma of 4 
or 6. It is fine sandy loam or sandy loam. 

The JIC horizon has hue of 5YR to 10YR, value of 3 to 5, 
and chroma of 3 to 6. It ranges from gravelly loamy sand to 
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gravelly sandy loam. Pockets of gravel are common, and slabs 
and boulders of partly weathered glauconitic limestone and 
sandstone are common. The IIC horizon ranges from neutral 
to moderately alkaline in reaction. 

Chatham soils are near Longrie and Trenary soils. They lack 
the bedrock within a depth of 20 to 40 inches that is charac- 
teristic of Longrie soils. They have coarser textured underlying 
material than Trenary soils. 


Chatham fine sandy loam, 0 to 2 percent slopes 
(Cm A).—This soil is on till plains. Runoff is slow. The 
hazard of erosion is slight. 

Included with this soil in mapping are a few areas of 
Longrie and Trenary soils. Also included are some areas 
where limestone bedrock is below a depth of 4 feet. 

Some areas of this soil are used as woodland. Most areas 
have been cleared and are used for oats, hay, and pasture.. 
The major limitations to the use of this soil are moderate 
droughtiness and a slight hazard of erosion. Capability 
unit ITs-2 (8a); woodland suitability group 201; recreation 
group 4. 

Chatham fine sandy loam, 2 to 6 percent slopes 
(CmB).—This soil is on till plains. It has the profile 
described as representative of the series. Runoff is slow. 
The hazard of erosion is moderate. 

Included with this soil in mapping are a few areas of 
Longrie and Trenary soils. Also included are some areas 
where limestone bedrock is below a depth of 4 to 6 feet. 

About half of the acreage of this soil is used as wood- 
land, and half has been cleared and is used mainly for 
hay, oats, and pasture. This soil responds well to good 
management and is well suited to adapted crops. Tt tends 
to be droughty during long dry periods. 

The major limitations to the use of this soil are a hazard. 
of erosion and seasonal droughtiness. Capability unit 
IIe-3 (3a); woodland suitability group 201; recreation 
group 4. 

Chatham fine sandy loam, 6 to 18 percent slopes 
(CmD).—This soil is on till plains. Most areas have 
short, single slopes, but some areas have complex slopes. 
Runoff is medium to rapid. The hazard of erosion is 
moderate to severe. 

Included with this soil in mapping are a few areas of 
Chatham soils that have steeper slopes or less steep slopes. 
Also included are a few areas of moderately eroded soils. 

This soil is used for hay, oats, pasture, and woodland, 
or it is idle. If it is used for crops, more intensive manage- 
a is required on this soil than on less sloping Chatham 
soils. 

The major limitations to the use of this soil for crops are 
moderate droughtiness, small size of the soil areas, short 
slopes, and the hazard of erosion. Capability unit [TTe—6 
(a); woodland suitability group 201; recreation group 6. 


Chippeny Series 


The Chippeny series consists of very poorly dramed, 
nearly level to moderately steep organic soils on till plains 
and bedrock benches. The soils formed in organic material 
derived from. woody plants and are underlain by lime- 
stone bedrock at a depth of 20 to 51 inches. 

In a representative profile the surface layer is black 
muck (sapric material) 6 inches thick. The next layer is 
very dark gray muck (sapric material) 14 inches thick. 
The underlying material is dark grayish-brown silty clay 
Joam 8 inches thick over limestone bedrock. 
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Chippeny soils have very high available water capacity 
and low natural fertility. Permeability above the bedrock 
is rapid in the muck and rapid to moderately slow in the 
mineral soil, but downward movement of water is im- 
peded by a seasonal high water table and bedrock. The 
seasonal high water table is at or near the surface most of 
the year but drops to a depth of about 2 feet in midsum- 
mer. Runoff is very slow or ponded. 


Chippeny soils are used as woodland. Many of the 
areas are used by deer as yarding areas in winter. 


Representative profile of Chippeny muck, from an area 
of Chippeny muck, in a wooded area, in the southwest 
corner of sec. 3, T. 41 N., R. 21 W., Delta County: 


Oal—O to 3 inches, black (5 YR 2/1, broken face, rubbed, and 
pressed) sapric material; about 25 percent fiber, less 
than 5 percent rubbed; weak, fine, granular structure; 
nonsticky; about 60 percent woody fibers and 40 
percent herbaceous fibers; mildly alkaline; clear, 
smooth boundary. 

Oa2—3 to 6 inches, black (5YR 2/1, broken face) sapric 
material, dark reddish brown (S5YR 2/2 rubbed and 
pressed); about 50 percent fiber, less than 5 percent 
rubbed; weak, medium, granular structure; nonsticky; 
about 60 percent woody fibers and 40 percent herba- 
ceous fibers; mildly alkaline; clear, smooth boundary. 

6 to 20 inches, very dark gray (5YR 3/1), broken face, 
rubbed, and pressed) sapric material; about 17 percent 
fiber, less than 5 percent rubbed; massive; nonsticky; 
about 60 percent woody fibers and 40 percent herba~ 
ceous fibers; mildly alkaline; gradual, smooth 
boundary. 

IITC—20 to 28 inches, dark grayish-brown (2.5 Y 4/2) silty clay 
loam; massive; sticky; mildly alkaline; abrupt, smooth 
boundary. 

TIT R—28 inches, limestone bedrock. 


Depth to limestone bedrock ranges from 20 to 51 inches but 
is dominantly about 20 to 40 inches. Reaction of the organic 
material ranges from medium acid to mildly alkaline. Most of 
the organic material is woody, but some is herbaceous. Woody 
fragments as large as 2 or 3 inches in diameter are common. 

The surface tier is sapric or hemic material. The subsurface 
tier and the bottom tier, where present, are dominantly sapric 
material. The organic layers have hue of 5YR to 10YR, value 
of 2 or 4, and chroma of 1 to 3. The organic layers commonly 
have weak, granular, or blocky structure, but in places they 
are massive. 

The mineral IIC horizon ranges from 0 to 12 inches in 
thickness and from loamy sand to silty clay loam. It has hue of 
10YR to 5Y, value of 3 to 6, and chroma of 1 to 4. The IIC 
horizon is neutral to moderately alkaline in reaction. 

Chippeny soils are near Cathro, Tacoosh, Tawas, Carbon- 
dale, Lupton, and Rifle soils. They have underlying material 
of bedrock, which Cathro, Tacoosh, and Tawas soils lack. They 
have thinner organic layers than Carbondale, Lupton, and 
Rifle soils. 


Chippeny muck (0 to 6 percent slopes) (Cn).—This soil 
is in nearly level or depressional areas on till plains and 
gently sloping areas on bedrock benches. Where this soil 
is on till plains, it is shallow over bedrock. Where 
this soil is on bedrock benches, the surface remains wet 
all year because of seepage from adjoining uplands. In 
northern Alger County this soil is underlain by sandstone 
that is slightly acid to neutral in reaction. In these arcas 
the organic horizons are more acid than those in the 
profile described as representative of the Chippeny series. 

Included with this soil in mapping are a few areas of 
Carbondale and Lupton soils near the center of large 
areas of this Chippeny soil and small areas of poorly 
drained Nahma or Tacoosh soils. Also included are some 
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areas of soils in which the organic matter is less decom- 
posed than it is in this Chippeny soil. 


This soil is not used for farming, because of wetness 
and the hazard of frost. It provides food and cover for 
deer in winter. This soil is used as woodland. Capability 
unit VITwe-10 (M/Rc); woodland suitability group 
5w2; recreation group 11. 


Croswell Series 


The Croswell series consists of moderately well drained, 
nearly level or gently sloping soils on outwash plains, 
lake plains, and till plains. These soils formed in sandy 
material. 


In a representative profile the surface layer is black 
organic matter and reddish-gray sand 2 inches thick. The 
subsurface layer is reddish-gray sand 3 inches thick. 
The upper part of the subsoil is reddish-brown, loose 
sand 5 inches thick; the middle part is strong-brown, 
loose sand 10 inches thick; and the lower part is brown, 
loose sand 8 inches thick. The underlying material begins 
at a depth of 28 inches. The upper 12 inches is mottled, 
light yellowish-brown sand, and the lower part is mottled, 
light-brown sand. 

Croswell soils have very low available water capacity 
and low natural fertility. Permeability is rapid. Depth 
to the seasonal high water table ranges from about 2 
feet during wet seasons to more than 3 feet during dry 
seasons. Runoff is very slow. 

Because these soils are sandy and droughty, only a very 
small acreage is used for crops. Most cleared areas are 
idle or are planted to red pine or jack pine. Nearly all 
areas of the Croswell soils are used as woodland. 

Representative profile of Croswell sand, 0 to 4 percent 
slopes, in an uncultivated field, in the NEY¥SEYSW), sec. 
13, T. 39 N., R. 23 W., Delta County: 


O1&A2—0 to 2 inches, black (5YR 2/1) organic matter and 
reddish-gray (5YR 5/2) sand; very weak, granular 
structure; very friable; very strongly acid; abrupt, 
smooth boundary. 

A2—2 to 5 inches, reddish-gray (5 YR, 5/2) sand; single grained; 
loose; strongly acid; abrupt, wavy boundary. 
B2lir—5 to 10 inches, reddish-brown (5YR, 4/4) sand; single 

grained; loose; strongly acid; gradual, wavy boundary. 

B22ir—10 to 20 inches, strong-brown (7.5Y¥R 5/6) sand; 
single grained; loose; strongly acid; gradual, wavy 
boundary. 

B3—20 to 28 inches, brown (7.5YR 5/4) sand; single grained; 
loose; medium acid; gradual, wavy boundary. 

C1—28 to 40 inches, light yellowish-brown (10 YR 6/4) sand; 
many, medium, promment, yellowish-red (5YR 5/8) 
mottles; single grained; loose; medium acid; clear, 
wavy boundary. 

C2—40 to 60 inches, light-brown (7.5YR 6/4) sand; few, fine, 
distinct, yellowish-brown (1OYR. 5/6) mottles in the 
upper 5 inches; single grained; loose; slightly acid. 


The solum ranges from 24 to 42 inches in thickness. Reaction 
throughout the solum ranges from very strongly acid to medium 


acid, 

A black (N 2/0) Al horizon, 1 to 2 inches thick, is present 
in some places. The lower boundary of the A2 horizon ranges 
from smooth to irregular. The A2 horizon has hue of LOYR to 
5YR, value of 5 or 6, and chroma of 2, 

The B2lir horizon has hue of 7.5YR or 5YR, value of 3 or 4, 
and chroma of 4. The B22ir horizon has hue of 7.5YR or 5YR, 

rvalue of 4 or 5, and chroma of 4 to 8. The B3 horizon has hue 
of 7.5 YR, value of 5 or 6, and chroma of 4 to 8. 
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The C horizon has hue of 10YR to 5YR, value of 5 to 7, and 
chroma of 3 or 4. It is medium acid or slightly acid. Depth to 
mottling ranges from 20 to 40 inches. 

Croswell soils are near Au Gres, Grayling, and Rubicon 
soils. They lack the mottled B horizon that is characteristic 
of Au Gres soils. They have mottles within a depth of 40 inches, 
which are lacking in Grayling and Rubicon soils. 


Croswell sand, 0 to 4 percent slopes (CrA).—This soil 
is on lake plains, outwash plains, and till plains. The 
hazard of soil blowing is severe. 

Included with this soil in mapping are a few areas of 
Rubicon soils. Also included in depressional areas are 
somewhat poorly drained Au Gres soils. 

Nearly all the acreage of this soil is used as woodland. 
Areas used for crops generally are small tracts in larger 
fields of finer textured soils. 

The major limitations to the use of this soil for crops 
are low natural fertility, droughtiness, and the hazard of 
soil blowing. Capability unit [Vs—4 (5a); woodland. suit- 
ability group 283; recreation group 1. 


Dawson Series 


The Dawson series consists of very poorly drained, 
nearly level or depressional, extremely acid organic soils 
on outwash plains and lake plains. The soils formed. in 
16 to 51 inches of mainly herbaceous organic deposits 
underlain by sandy material. : 

In a representative profile the surface layer is dark 
reddish-brown peat (fibric material) 8 inches thick. Most 
of the fibers are sphagnum moss. The next layer is dark 
reddish-brown muck (sapric material) 30 inches thick. 
The underlying material is at « depth of 38 inches. The 
upper 2 inches is very dark.gray silt loam, and the lower 
part is grayish-brown sand. 

Dawson soils have very high available water capacity 
in the organic layers and very low available water capacity 
in the sandy layer. They are low in natural fertility. 
Permeability is rapid in the organic layers and rapid in 
the sandy underlymg material. Downward movement. of 
water is impeded by the seasonal high water table, which 
is at the surface most of the year. The water table drops 
to a depth of 24 to 30 inches during extended dry periods 
in some areas. Runoff is slow or ponded. 

Some Dawson soils are in woodland. Tree species, how- 
ever, are limited to a few slow-growing black spruce or 
white pine. 

Representative profile of Dawson peat, from an area of 
Dawson and Greenwood peats, in an open bog, in the 
southwest corner of SEMNEY sec. 16, T. 41, N., R. 20 W., 


Delta County: 


Oi—0 to 8 inches, dark reddish-brown (SYR 3/3), dark reddish- 
brown (5 YR 3/2, rubbed) fibric material, and pinkish 
gray (BYR 7/2, pressed); about 95 percent fiber, 90 
percent rubbed; massive; nonsticky; fibers are mainly 
sphagnum moss; extremely acid; abrupt, smooth 
boundary. 

Oa—8 to 38 inches, dark reddish-brown (5 YR 3/2, broken face 
and:-pressed) sapric material, dark reddish brown 
(5YR 2/2, rubbed); about 40 percent fiber, less than 
10 percent ‘rubbed; massive; nonsticky; fibers are 
mainly herbaceous; extremely acid; abrupt, smooth 
boundary. 

TIA1b—38 +o 40 inches, very dark gray (LOYR, 3/1) silt loam; 
massive; slightly sticky; extremely acid; clear, smooth 
boundary. 

IIIC—40 to 60 inches, grayish-brown (2.5Y 5/2) sand; single 
grained; nonsticky; extremely acid. 
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The organic material ranges from 16 to 51 inches in thickness, 
but most commonly it is 20 to 40 inches thick. Reaction of the 
organic material is extremely acid or very strongly acid. 

The upper tier is dominantly fibric sphagnum moss. The 
upper 4 or 5 inches commonly is living sphagnum moss that 
grades into moss that has undergone some decomposition. 

The Oi horizon ranges from about 4 to 14 inches in thickness. 
Fiber content ranges from 75 to 95 percent when unrubbed and 
40 to 90 percent when rubbed. Broken face colors include hue 
of 5YR to 10YR, value of 3 to 6, and chroma of 3 or 4. 

The subsurface tier is dominantly sapric material. Tt has 
hue of 5YR to 10YR, value of 2 to 4, and chroma of 1 to 3. 
This tier generally is massive. 

The ILAlb horizon is not present in all places. The ITIC 
horizon is sand or loamy sand. It has hue of LOYR to 2.5Y, 
value of 4 to 6, and chroma of 1 to 3. The IIIC horizon is 
extremely acid to strongly acid in reaction. 

Dawson soils are near Carbondale, Lupton, Rifle, Greenwood, 
Kinross, and Tawas soils. They are more acid and have thinner 
organic layers than Carbondale, Lupton, and Rifle soils. They 
have more organic material over sand than Kinross soils. They 
are more acid than Tawas soils. 


Dawson peat (0 to 2 percent slopes) (Da) —This nearly 
ve or depressional soil is on outwash. plains and lake 
plains. 

Included with this soil in mapping are some areas of 
poorly drained Kinross soils around the perimeter of this 
soil. Also included are a few areas of soils in which the 
subsurface layer has slightly more fiber than is in the 
subsurface layer of this Dawson soil. 

Horizontal movement of water is slow through this soil 
because outlets are restricted. The seasonal high water 
table is near the surface most of the year. This soil 
supports sparse stands of black spruce and a few white 
pine and jack pine trees. Many of the bogs support mainly 
sphagnum moss, leatherleaf, bog rosemary, and scattered 
black spruce trees. The densest tree growth generally is 
near the bog borders. 

The major limitations to the use of this soil are wetness, 
extreme acidity, and the hazard of frost. Capability unit 
VilIwe-1 (Mc-a); woodland suitability group not as- 
signed; recreation group 11. 

Dawson and Greenwood peats (0 to 2 percent slopes) 
(Dd).—The nearly level or depressional soils in this 
Mapping unit are in bogs on outwash plains and lake 
plains. These soils differ mainly in thickness. Dawson 
soils are 16 to 51 inches of acid organic material over sand, 
and Greenwood soils are more than 51 inches of acid 
organic material over mineral material. Dawson soils are 
slightly more decomposed below a depth of 12 inches than 
Greenwood soils. A Dawson soil in this mapping unit has 
the profile described as representative of the Dawson 
series, 

Some areas of this mapping unit are nearly all Dawson 
soils, and a few are nearly all Greenwood soils. In most 
an particularly in large areas, the border of the 

ogs is Dawson soils and the center of the bogs is Green- 
wood soils. A narrow band of Kinross soils borders some 
areas of this mapping unit. 

Horizontal movement of water is very slow through 
these soils because they have restricted outlets. This 
causes poor aeration, which, along with strong acidity, 
limits vegetation to black spruce trees, sphagnum moss, 
leatherleaf, and bog rosemary (fig. 6). Some areas support 
« few white pine and jack pine. Growth of trees is very 
slow. The densest stands of trees generally are near the 
bog borders. 
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Figure 6.—Plant cover in an area of Dawson and Greenwood peats. These very acid organic soils generally support leatherleaf, sphagnum 
moss, and scattered stands of black spruce and jack pine. 


The major limitations to the use of these soils are 
wetness, acidity, and hazard of frost. Capability unit 
Villwe-1 (Mc-a); woodland suitability group not as- 
signed; recreation group 11. 


Deerton Series 


The Deerton series consists of well drained or moderately 
well drained, nearly level to moderately steep soils on 
sandstone benches and till plains near Lake Superior. 
These soils formed in 20 to 40 inches of sandy material 
overlying sandstone bedrock. 

In a representative profile the surface layer is black and 
very dark gray sand and organic matter 1 inch thick. 
The subsurface layer is pmkish-gray sand 7 inches thick. 
The upper part of the subsoil is dark reddish-brown, very 
friable loamy sand 1 inch thick, and the lower part. is 
reddish-brown, loose sand 15 inches thick that contains 
some chunks of weakly cemented soil material. The under- 
lying material is dark yellowish-brown and very pale 
brown soft sandstone that becomes firmer with increasing 
depth and is hard at a depth of 38 inches. 

Deerton soils have low available water capacity and low 
natural fertility. Permeability is rapid. Downward move- 
ment of water is impeded by bedrock. Some of the bedrock 
is hard, but, much of it is soft and highly weathered in the 
upper part and éan be easily removed by backhoes or 


trenchers, The areas of least resistant bedrock are east 
of Au Train and west of Munising. 
Deerton soils are used as woodland. 


Representative profile of Deerton sand, 0 to 6 percent 
slopes, in a wooded area, in the NEXSEY¥SE) sec. 27, 
T. 47 N., R. 20 W., Alger County: 


A1—0 to 1 inch, black (5YR 2/1) and very dark gray (N 3/0) 
sand and organic matter; weak, fine, granular struc- 
ture; very friable; extremely acid; abrupt, smooth 
boundary. 

A2—1 to 8 inches, pinkish-gray (5YR 6/2) sand; weak, fine, 
granular structure; very friable; extremely acid; 
abrupt, irregular boundary. 

B2ihir—8 to 9 inches, dark reddish-brown (5YR 3/2) loamy 
sand; very weak, fine, subangular blocky structure; 
very frisble; very strongly acid; abrupt, irregular 
boundary. 

B22ir—9 to 24 inches, reddish-brown (5YR 4/4) sand; single 
grained; loose; few weakly cemented chunks of 
ortstein; very strongly. acid; gradual, smooth bound- 


ary. 

TIC—24 a 38 inches, dark yellowish-brown (1OYR 4/4) 
and very pale brown (10 YR 8/3) highly weathered and 
fractured sandstone bedrock; medium acid. 

IIR=88 inches, dark yellowish-brown (LOYR 4/4) and very 
pale brown (10YR 8/3) consolidated sandstone 
bedrock. 

The thickness of the solum and depth to bedrock range from 


20 to 40 inches but are dominantly 24 to 86 inches. The solum 
contains many sandstone slabs and fragments in places. 
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Reaction of the solum ranges from extremely acid to medium 


acid. 
The Al horizon is black (5YR 2/1) to dark gray (5 YR 4/1). 


The A2 horizon has hue of 5YR to 10YR, value of 5 or 6, and. 


chroma of 2. 

The B2thir horizon has hue of 5YR to 10YR, value of 2 or 
3, and chroma of 2 or 3. It is sand or loamy sand, The B22ir 
horizon has hue of 5YR to 1OYR, value of 4 or 5, and chroma 
of 4 or 6. Weakly cemented chunks of ortstein are present in 
some places. 

A thin C horizon that has hue of 5YR to 1OYR, value.of 3 
to 6, and chroma of 3 or 4 is present in a few places. The ITC 
horizon commonly is highly weathered and soft in the upper 
part, becoming firmer with increasing depth: 

Deerton soils are near Kalkaska, Kawbawgam,. and.’ Onota 
soils. They have sandstone bedrock at a moderate depth, which 
Katkaska soils lack. They are coarser textured than Kawbaw- 
gam soils and lack mottles in the B horizon that are character- 
istic of Kawbawgam soils. They are coarser textured throughout 
the solum than Onota soils. 

Deerton sand, 0 to 6 percent slopes (DeB).—This soil 
is on till plains and bedrock benches. It has the profile 
described as representative of the series. Runoff is slow. 

Included with this soil in mapping are areas of Onota 
soils, a few areas where depth to bedrock is more than 40 
inches, and some areas where depth to bedrock is less 
than 20 inches. Also included are a few depressional arens 
of somewhat poorly drained Kawbawgam soils. 

This soil is used as woodland. More balsam fir and 
hemlock are present on this soil than on the more sloping 
Deerton soils. 

The major limitations to the use of this soil for crops 
are low natural fertility, droughtiness, depth to bedrock, 
and the hazard of soil blowing. Capability unit [Vs-1 
(4/Ra); woodland suitability group 381; recreation 
group 1. 

Deerton sand, 6 to 18 percent slopes (DeD).—This 
soil is on sandstone benches. Runoff is slow to medium. 
The hazard of erosion is moderate. 

Included with this soil in mapping are a few areas where 
the soil is less than 20 inches thick. Also included are a 
few areas where slopes are more than 18 percent. 

This soil is used as woodland. 


The major limitations to the use of this soil for crops 
are low natural fertility, droughtiness, steepness, and 
depth to bedrock. Capability unit [Vs-1 (4/Ra); wood- 
land suitability group 3s1; recreation group 3. 

Deerton-Burt complex, 0 to 6 percent slopes (D|B).— 
The soils in this mapping unit are on bedrock. Runoff is 
slow. About 55 percent of this mapping unit is Deerton 
sand, and about 35 percent is Burt mucky sandy loam. 
The remaining 10 percent is included soils. 

Deerton soils in this complex are mostly less than 24 
inches deep over bedrock. They are generally more stony 
than Deerton soils in other areas. Burt soils are 10 to 20 
inches deep over bedrock. 

Included with these soils in mapping are some areas of 
well-drained sandy soils that are less than 20 inches deep 
and some poorly drained soils that are less than 10 inches 
deep. Also included are occasional sandstone outcrops. 


These soils are used as woodland. 


The major limitations to the use of these soils are 
shallow soil depth, stoniness, and wetness. Capability unit 
TVs-1 (4/Ra, Rbe); woodland suitability group 3s1 for 
Deerton, 4w1 for Burt; recreation group 12. 


SOIL SURVEY 


Deford Series 


The Deford series consists of poorly drained, nearly 
level or depressional soils on lake plains. These soils 
formed in sandy lacustrine materials. 

In a representative profile the surface layer is black 
muck 3 inches thick. The subsurface layer 1s very dark 
brown loamy fine sand 3 inches thick. The underlying 
material, which extends to a depth of 60 inches or more, 
is mottled, grayish-brown, very friable loamy fine sand. 

Deford soils have low available water capacity and low 
natural fertility. Permeability 1s rapid. The seasonal high 
water table is near the surface most of the year but drops 
to below a depth of 2 feet during extended dry periods. 
Runoff is very slow or ponded. 

Except for a few areas that are used for pasture or are 
idle, Deford soils are used as woodland. 

Representative profile of Deford loamy fine sand, in a 
wooded area, in the SEXNWYNWS of sec. 10, T. 40 N., 
R. 21 W., Delta County: 


02—3 inches to 0, black (OYR 2/1) muck; weak, coarse, 
granular structure; friable; medium acid; abrupt, 
smooth boundary. 

Al—0 to 3 inches, very dark brown (1OYR 2/2) loamy fine 
sand; weak, medium, angular blocky structure, very 
friable; slightly acid; clear, wavy boundary. 

Clg—3 to 9 inches, grayish-brown (2.5Y 5/2) loamy fine sand; 
few, medium, faint, dark-gray (10YR 4/1) motties; 
very weak, coarse, subangular blocky structure; very 
friable; slightly acid; abrupt, smooth boundary. 

C2g—9 to 21 inches, grayish-brown (L0OYR 5/2) loamy fine 
sand; common, fine, distinct, yellowish-brown (LOYR 
5/6) mottles; very weak, coarse, subangular blocky 
structure; very friable; neutral; gradual, smooth 
boundary. 

C3g—21 to 60 inches, grayish-brown (10YR 5/2) loamy fine 
sand; common, fine, prominent, strang-brown (7.5 YR 
5/8) mottles; very weak, coarse, subangular blocky 
structure; very friable; neutral. 


Reaction commonly ranges from medium acid to neutral 
throughout the profile, but in places it is neutral to moderately 
alkaline below a depth of 20 or 30 inches. 

The 02 horizon is black (OYR 2/1 or 5YR 2/1). The Al 
horizon is black (1OYR 2/1) or very dark brown (LOYR 2/2). 

The Clg horizon has hue of 10YR or 2.5Y, value of 5 or 6, 
and chroma of 1 or 2. It is fine sand or loamy fine sand. There 
is normally only a difference of one in value between the C2g 
and C3g horizons. The C2g and C3g horizons have hue of 
7.5YR or 10YR, value of 5 or 6, and chroma of 2. They are 
fine sand or loamy fine sand. In a few places thin bands, % inch 
to 2 inches thick, of medium sand, silt, or clay are in the C3g 
horizon, 

Deford soils are in landscape positions similar to those 
of Bruce soils, coarse variant, and Roscommon soils. They are 
coarser textured throughout the profile than Bruce soils, coarse 
variant, and are finer textured throughout the profile than 
Roscommon soils. 


Deford loamy fine sand (0 to 2 percent slopes) (Dm).— 
This nearly level or depressional soil is on lake plains. 

Included with this soil in mapping are a few areas of 
Tawas and Roscommon soils and a few areas of soils that 
have as much as 12 inches of muck on the surface. Also 
included are a few areas where the underlying material 
has brighter colors and is more acid than that of this 
Deford soil. 

Most of this soil is used as woodland. Small cleared 
areas are used for pasture. Drainage is needed for crops. 
Tile is difficult to install, because of the lack of adequate 
outlets and the susceptibility of the soil to caving and 
flowing. 
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The major limitations to the use of this soil for crops 
are the seasonal high water table, inadequate drainage 
outlets in some areas, hazard of frost, and the hazard of 
soil blowing if the soil is drained. Capability unit IIIwc-6 
(4c); woodland suitability group 5w1; recreation group 10. 


Duel Series 


The Duel series consists of well drained and moderately 
well drained, nearly level and gently sloping soils on lake 
plains and till plains. These soils formed in 20 to 40 inches 
of sandy material overlying limestone bedrock. 

In a representative profile the surface layer is black 
forest litter 1 inch thick. The subsurface layer is light-gray 
loamy sand 6 inches thick. The upper patt of the subsoil 
is dark reddish-brown, very friable loamy sand 2 inches 
thick; the middle part is reddish-brown, very friable sand 
7 ches thick; and the lower part. is strong-brown, very 
friable sand about 6 inches thick. The underlying material 
is brown sand 7 inches thick over dark-brown loamy sand 
3 inches thick. Limestone bedrock is at a depth of 31 
inches. 

Duel soils have low available water capacity and low 
natural fertility. Permeability is rapid, but downward 
movement of water is slowed by bedrock. Runoff is slow. 

Most of this soil is used as woodland. A small acreage is 
used. for hay, oats, or pasture. 

Representative profile of Duel loamy sand, 0 to 6 per- 
cent slopes, in. a wooded area, in the SWYNEYSEY, sec. 
15, T. 41 N., R. 19 W., Delta County: 


02—1 inch to 0, black (N 2/0) decomposed forest litter and 
sind; sand makes up about 50 percent of the horizon; 
weak, fine, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

A2—0 to 6 inches, light-gray (6 YR 6/1) loamy sand; weak, 
medium, granular structure; very friable; slightly 
acid; abrupt, irregular boundary. : 

B2thir—6 to 8 inches, dark reddish-brown (SYR 3/3) loamy 
sand; very weak, medium, subangular blocky struc- 
ture; very friable; few, discontinuous, weakly ce- 
mented chunks of ortstein; slightly acid; abrupt, wavy 
boundary. 

B22ir—8 to 15 inches, reddish-brown (6YR 4/4) sand; very 
weak, medium, subangular blocky structure; very 
friable; slightly acid; gradual, wavy boundary. 

B3—15 to 21 inches, strong-brown (7.5YR 5/6) sand; very 
weak, medium, subangular blocky structure; very 
friable; slightly acid; gradual, wavy boundary. 

Ci—21 to 28 inches, brown (7.5YR 5/4) sand; single grained ; 
loose; neutral; abrupt, smooth boundary, 

C2—28 to 31 inches, dark-brown (7.5YR 8/2) loamy sand; 
massive; friable; about 10 percent, by volume, small 
limestone fragments; slightly effervescent; moderately 
alkaline; abrupt, smooth boundary. 

IIR—381 inches, limestone bedrock. 


The solum ranges from 18 to 36 inches in thickness. Depth 
to bedrock ranges from 20 to 40 inches. Reaction throughout 
the solum ranges from strongly acid to slightly acid. 

In some areas there is a black (5 YR 2/1) or very dark brown 
(LOY R 2/2) Al horizon 1 to 3 inches thick. The A2 horizon 
has hue of 5YR to 10YR, value of 5 or 6, and chroma of 1 or 2. 

The B2thir horizon has hue of 5YR, value of 3 or 4, and 
chroma of 3 or 4. It is sand or loamy sand. The B22ir horizon 
has hue of 5YR or 7.5YR, value of 4 or 5, and chroma of 4 to 
8. It is sand or loamy sand. The B3 horizon has hue of 7.5YR, 
value of 4 or 5, and chroma of 4 to 6. It is sand or loamy sand. 

The Cl horizon hag hue of 7.5YR or 10YR, value of 4 or 5, 
and chroma of 4: to 8. It is sand or loamy sand. The C2 horizon 
has hue of 7.5YR to LOYR, value of 3 or 4, and chroma of 2 to 
4. It is loamy sand, sandy loam, or loam. Mottling is below a 
depth of 20 inches where the profile is moderately well drained, 
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Duel soils are near Kalkaska, Longrie, and Rubicon soils. 
They are coarser textured throughout the profile than Longrie 
soils. They have bedrock within a depth of 20 to 40 inches, which 
is lacking in Kalkaska and Rubicon soils. 

Duel loamy sand, 0 to 6 percent slopes (Du B).—This 
soil is on outwash plains and till plains. The hazard of soil 
blowing is severe. 

Included with this soil in mapping are a few areas of 
Rubicon sand. Also included are a few areas of Longric 
soils. 


Most of this soil is used as woodland. Some areas form- 
erly cleared are now idle. 

The major limitations to the use of this soil for crops 
are droughtiness, low natural fertility, depth to bedrock, 
and the hazard of soil blowing. Capability unit TVs-1 
(4/Ra); woodland suitability group 381; recreation group 
1. 


East Lake Series 


The East Lake series consists of well drained or mod- 
erately well drained, nearly level or gently sloping soils on 
outwash plains and old beach ridges. These soils formed in 
a sandy layer 20 to 40 inches thick over stratified gravelly 
and sandy materials. 

In a representative profile the surface layer is black sand 
1 inch thick. The subsurface layer is light brownish-gray 
sand 6 inches thick. The upper part of the subsoil is dark 
reddish-brown, very friable sand 3 inches thick; the middle 
partis dark-brown, very friable sand 15 inches thick; and 
the lower part is yellowish-brown, very friable sand 11 
inches thick. The underlying material begins at a depth of 
36 inches. [tis pale-brown coarse sand and gravel. 


East Lake soils have low available water capacity and 
low natural fertility. Permeability is rapid, and runoff is 
slow. 


Only a small acreage of East Lake soils is used for hay or 
pasture. Most of the acreage is used as woodland. ‘These 
soils are a good source of gravel. 


Representative profile of East Lake sand, 0 to 6 percent 
slopes, in a wooded area, on the south side of a gravel pit 
SEN WY sec. 24, T. 40 N., R. 20 W., Delta County: 


Al—0 to 1 inch, black (N 2/0) sand; very weak, medium, 
granular structure; very friable; slightly acid; abrupt, 
smooth boundary. : : 

A2—1 to 7 inches, light brownish-gray (LOYR 6/2) sand; 
very weak, medium, granular structure; very friable; 
slightly acid; abrupt, wavy boundary. 

B2.hir—7 to 10 inches, dark reddish-brown (5YR 2/2) sand; 
very weak, coarse, subangular blocky structure; very 
friable; slightly acid; abrupt, broken boundary. 

B22ir—10 to 25 inches, dark-brown (7.5YR 4/4) sand; very 
weak, coarse, subangular blocky structure; very 
friable; slightly acid; gradual, wavy boundary. 

Bs8—25 to 36 inches, yellowish-brown (10YR 5/4) sand; very 
weok, coarse, subangular blocky structure; very 
friable; slightly acid; abrupt, smooth boundary. 

IITC—26 to 60 inches, pale-brown (OYR 6/3) stratified coarse 
sand and gravel; single grained; loose; strongly ef- 
fervescent; moderately alkaline. 


The solum ranges from 20 to 40 inches in thickness, which 
corresponds with the depth to gravelly material. Reaction 
throughout the solum is medium acid to slightly acid. 

In cultivated areas the Ap horizon is dark brown (7.5YR 
3/2). The Al horizon is black (N 2/0 or 10YR 2/1). The A2 
horizon has hue of 7.5YR or 10YR, value of 6 or 7, and chroma 
of lor 2. 
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The B2lhir horizon has hue of 5YR or 7.5 YR, value of 2 or 
3, and chroma of 2 or 3. The B2.hir horizon is cammonly dis- 
continuous and is thinnest where the colars are darkest (6YR 
2/2 or 5YR 3/2). It is sand or loamy sand. The B22ir horizon 
has hue of 7.5Y Ror 10YR, vatue of 4 or 5, and chromaof 4 or 6. 
It is sand or loamy sand. The B3 horizon has hue of 7.6YR or 
10 YR, value of 5 or 6, and chroma of 4 or 6, It is sand or loamy 
sund. 

In a few profiles there is a light yellowish-brown (10YR 6/4) 
C horizon. The TIC horizon is dark grayish brown (LOYR 4/2), 
pale brown (lOYR 6/3), or light. yellowish brown (10YR 6/4). 
The percentage of sand, gravel, and fragments the size of cobble- 
stones varies from place to place. 

Kast’ Lake soils are in positions similar to those of East 
Lake, acid variant, Eastport, Kalkaska, Kiva, and Mancelona 
soils, They have a less acid ILC horizon than East Lake soils, 
acid variant. They lack the deep sand profile of Kalkaska and 
Eastport soils. They have a thicker, coarser textured solum 
than Kiva soils. They lack a layer that has a high clay content 
in the lower part of the B horizon, which is characteristic of 
Mancelona soils. 

East Lake sand, 0 to 6 percent slopes (EaB).—This 
soil is on outwash plains and old beach ridges. The hazard 
of erosion is slight if sufficient plant cover 1s maintained. to 
protect the surface from soil blowing. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Au Gres soils in slight depres- 
sions within broader areas of this soil. Also included are 
areas of Rubicon or Kalkaska soils, where these soils are 
on the same landscape with this East Lake soil, and areas 
of Eastport soils on some old beach ridges. 

Most of this soil is used as woodland. Small areas are 
cleared and are used for hay or pasture. : 

The major limitations to the use of this soil for crops 
are low natural fertility, droughtiness, and susceptibility 
to soil blowing. This soil is a good. source of gravel. Capa- 
bility unit [Vs-4 (5a); woodland suitability group 3s]; 
recreation group 1. 


East Lake Series, Acid Variant 


The East Lake series, acid variant, consists of well 
drained or moderately well drained, nearly level to miod- 
erately steep soils on outwash plains. These soils formed 
in a sandy layer 15 to 40 inches thick over sandy and 
gravelly material. 

In a representative profile the surface layer is very dark 
erayish-brown loamy sand. 2 inches thick. The subsurface 
layer is brown loamy sand 3 inches thick. The upper part 
of the subsoil is dark-brown, friable loamy sand 8 inches 
thick, and the lower part is dark reddish-brown, friable 
loamy sand 13 inches thick. The underlying material 
begins at a depth of 26 inches. It is reddish-brown to brown 
sand and gravel. 

East Lake soils, acid variant, have low available water 
capacity and low natural fertility. Permeability is rapid. 

These soils are used as woodland and as sources of 
gravel borrow material. : 

Representative profile of East Lake loamy sand, acid 
variant, 6 to 18 percent slopes, in a wooded area, ma 
gravel pit in the SEZSW2 sec. 6, T. 46 N., R. 20 W., 
Alger County: . s 

A1l—0 to 2 inches, very dark grayish-brown (LOYR 3/2) loamy 
sand; weak, fine, granular’ structure; very friable; 
medium acid; abrupt, smooth boundary. 

A2—2 to 5 inches, brown (7.5YR 5/2) loamy sand; weak, fine, 

: granular structure; very friable; medium acid; abrupt, 
wavy boundary. 
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B2lir—5 to 13 inches, dark-brown (7.5YR 3/2) loamy sand; 
weak, medium, granular structure; friable; medium 
acid; abrupt, wavy boundary. 

B22ir—13 to 26 inches, dark reddish-brown (5 YR 3/3) loamy 
sand; weak, medium, granular structure; friable; 
medium acid; clear, wavy boundary. 

JIC—26 to 60 inches, reddish-brown (5YR 4/3) to brown 
(7.5YR 5/4) sand and gravel; single grained; loose; 
medium acid. 


The solum ranges from 15 to 40 inches in thickness but is 
most commonly 20 to 30 inches thick, which corresponds to the 
depth to the IIC horizon. In some profiles the solum is cobbly. 
Reaction throughout the profile is strongly acid to medium 
acid. 

The Al horizon has hue of 1OYR to 5YR, value of 2 or 3, 
and chroma of 1 or 2. The A2 horizon has hue of 5YR or 
7.5YR, value of 5 or 6, and chroma of 1 or 2. 

The B2lir horizon has hue of 7.5YR or 5YR, value of 2 or 3, 
and chroma of 2 or 3. The B22ir horizon has hue of 5YR or 
7.5YR, value of 3 or 4, and chroma cf 3 to 6. In places there is 
a gravelly loamy sand 83 horizon that has colors transitional 
to the ITC horizon. 

The TIC horizon has hue of 5YR to 10YR, value of 4 or 6, 
and chroma of 3 or 4. The percentage of sand, gravel, and 
cobblestones in the ITC horizon varies considerably, 

Kast Lake soils, acid variant, are near Kalkaska and Munising 
soils. They have a finer textured B horizon than Kalkaska soils. 
They have gravel in the C horizon, which is lacking in Kalkaska 
soils. They are coarser textured through most of the profile 
than Munising soils, and they lack the fragipan of Munising 
soils, 

East Lake loamy sand, acid variant, 0 to 6 percent 
slopes (EcB).—This soil is on outwash plains. Runoff 
is slow, and the hazard of erosion is slight. 

Included with this soil in mapping are a few areas of 
souls that are cobbly throughout the profile and some 
areas where the surface layer ranges to sandy loam. Also 
included are areas of Kalkaska and Munising soils, the 
main included soils, and some areas where the depth to 
gravel deposits ranges from about 4 feet to more than 20 
feet. 

This soil is used as woodland and. as a source of gravel. 
The quality of the gravel is variable. 

The major limitations to the use of this soil for crops 
are low natural fertility, droughtiness, and susceptibility 
to soil blowing. Capability uit TlIs-4 4a-a); woodland 
suitability group 2s1; recreation group 2. 

East Lake loamy sand, acid variant, 6 to 18 percent 
slopes (EcD).—This soil is on outwash plains. It has the 
profile described as representative of the series. Runoff 
is slow to medium, and the hazard of erosion is slight to 
moderate. 

Included with this soil in mapping are some small areas 
of soils that are cobbly at the surface and areas where the 
surface layer ranges to sandy loam; texture generally 
depends on the nearby soils. Also included are Kalkaska 
and Munising soils, the main included soils. In these areas 
the depth of the gravel deposits ranges from about 4 
feet to 15 feet or more. 

This soil is used as woodland and as a source of gravel, 
‘The quality of the gravel is variable. 

The major limitations to the use of this soil for crops 
are droughtiness, low natural fertility, slope, and suscep- 
tibility to soil blowing. Capability unit [Ve-9 (4a-a); 
woodland suitability group 281; recreation group 3. 
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Eastport Series 


The Eastport series consists of well drained or moder- 
ately well drained, nearly level or gently sloping soils on 
beach ridges and low dunes. The soils formed in sandy 
material. ; 

In a representative profile the surface layer is black, 
partly decomposed leaf litter 3 inches thick, The subsur- 
face layer is grayish-brown sand 4 inches thick. The upper 
part of the subsoil is dark-brown, loose sand 7 inches 
thick, and the lower part is brown, loose sand 8 inches 
thick. The underlying material is pale-brown sand. 

Eastport soils have very low available water capacity 
a low natural fertility. Permeability is rapid. Runoff is 
slow. 

These soils are used as woodland and for recreation. 
Several parks are located on. these soils. 

Representative profile of Eastport sand, 0 to 6 percent 
slopes, in a wooded area, in the N4ZSEXSEX sec. 11, T. 38 
N., R. 22 W., Delta County: 


O1—8 inches to 0, black (1OYR, 2/1) partly decomposed leaf 
litter; very strongly acid; abrupt, smooth boundary. 

A2—0 to 4 inches, grayish-brown (10YR 5/2) sand; single 
grained; loose; medium acid; clear, smooth boundary. 

B2—4 to 11 inches, dark-brown (lOYR 4/3) sand; single 
grained; loose; medium acid; gradual, smooth 
boundary. 

B3—11 to 19 inches, brown (10YR. 5/8) sand; single grained; 
loose; neutral; gradual, wavy boundary. 

C—19 to 60 inches, pale-brown (10YR 6/3) sand; single 
grained; loose; slightly effervescent; mildly alkaline in 
upper part, becoming moderately alkaline with 
increasing depth. 

The solum ranges from 15 to 36 inches in thickness but is 
dominantly 15 to 25 inches thick. The profile contains 2 to 5 
percent gravel in some areas. Reaction of the solum ranges 
from medium acid to neutral, 

A black (OYR 2/1) to very dark gray (lOYR 3/1) Al 
horizon, 1 to 3 inches thick, is present in some places. The A2 

“horizon has hue of 7.6YR or 1OYR, value of 5 or 6, and chroma 

of 2 . 


The B2 horizon has hue of 7.5YR or 10YR, value of 4 to 6, 
and chroma of 3 to 8. Some weakly cemented chunks of ortstein 
are in the B2 horizon in places. The B3 horizon has hue of 
10YR, value of 5 or 6, and chroma of 4 or 6. 

The C horizon has hue of 7.5YR or 1OYR, value of 5 to 7, 
and chroma of 3 or 4. It is mildly alkaline or moderatcly 
alkaline in reaction. Mottles are present below a depth of 24 
inches where the profile is moderately well drained. 

_ Eastport soils are in positions similar to those of Alpena, 

Bast Lake, and Shelldrake soils. They lack the gravel in the 

C horizon that is typical of Alpena and East Lake soils. They 

are less acid in the lower part. of the B and C horizons than 

Shelldrake soils. 
_ Eastport sand, 0 to 6 percent slopes (EdB).—This soil 
is on beach ridges and low stabilized dunes near Lake 
Michigan, Tt has the profile described as representative 
of the series. The hazard of soil blowing is severe. 

Included with this soil in mapping are a few areas of 
soils that have a darker brown subsoil and a few areas of 
soils that are more acid throughout than this Eastport 
soil. Also included are somewhat poorly drained Au Gres 
soils in swales in a few areas where this Eastport soil is 
adjacent to wetter soils; some isolated spots of East Lake 
soils; and many small areas where limestone bedrock is 
below a depth of about 4 to 8 feet. 
This soil is used for recreation and as woodland. It has 

few limitations for summer cottage building sites. Some 
areas are adjacent to beaches. Care should be taken when 


placing septic systems in this very porous soil to prevent 
polluting wells. 

The major limitations to the use of this soil are droughti- 
ness, low natural fertility, and the hazard of soil blowing. 
Capability unit VIIs-1 (6.3a); woodland suitability group 
283; recreation group 1. 

Eastport-Roscommon sands, 0 to 6 percent slopes 
(EeB).—The complex consists of well drained and mod- 
erately well drained soils on beach ridges that alternate 
with poorly drained swales along Lake Michigan. Slopes 
range from 3 to 6 percent, but a few areas are more gently 
sloping and a few are steeper. The swales are 15 to 50 
feet wide. The water table in the swales is near the 
surface most of the year. 

Eastport soils are on the ridges. Eastport soils make up 
about 55 percent of this mapping unit. Roscommon soils 
are the dominant soils in the swales, and they make up 
about 45 percent of the mapping unit. 

Included with these soils in mapping are small areas of 
somewhat poorly drained Au Gres and very poorly drained 
Tawas soils. In areas where this complex 1s near soils that 
have limestone bedrock, limestone bedrock is below a 
depth of 40 inches in swales. A few small areas of Alpena 
or East Lake soils are included on ridges. There is also an 
area of about 300 acres near Au Train, near Lake Superior. 
This area consists of moderately well drained, acid. sand 
on beach ridges and of mainly Dawson soils in swales. Red 
pine and white birch are the main trees in this area. 
Leatherleaf grows in most of the swales. 

The soils in this complex are used as woodland and, to 
a limited extent, for recreation. They are less suitable 
for cottage sites than Eastport sand, 0 to 6 percent slopes, 
because of the swales. Less suitable beaches are asso- 
ciated with this mapping unit than with Eastport sand, 
0 to 6 percent slopes. Tree species common to both East- 
port and Roscommon soils are in this mapping unit. More 
conifers grow on the Eastport part of this mapping unit 
than on Kastport sand, 0 to 6 percent slopes. 

The major limitations to the use of the soils of this unit 
are complex topography, the hazard of soil blowing, and 
low natural fertility. Capability unit VIIs-l (5.3a, 5c); 
woodland suitability group 283 for Eastport, 5w1 for 
Roscommon; recreation group 1. 


Emmet Series 


The Emmet series consists of well drained or moder- 
ately well drained, nearly level to sloping soils on till 
plains. These soils formed. in loamy material. 

In a representative profile the surface layer is very 
dark grayish-brown. sandy loam about 9 inches thick. The 
subsurface layer is brown sandy loam about 1 inch thick. 
The upper part of the subsoil is dark-brown, friable fine 
sandy loam 8 inches thick. The middle part of the subsoil 
is reddish-brown, very friable sandy loam 8 inches thick. 
The lower part of the subsoil is reddish-brown, friable light 
sandy clay loam 7 inches thick. The underlying material 
is light yellowish-brown sandy loam. It contains small 
stones and rock fragments. 

Emmet soils have moderate available water capacity 
and medium natural fertility. Permeability is moderate. 

Emmet soils are used for hay, oats, and potatoes and as 
woodland. 
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Representative profile of Emmet sandy loam, 2 to 6 
percent slopes, in a cultivated field, 100 feet southeast 
of the northwest corner of SWYSEY sec. 21, T. 39 N., R. 
24 W., Delta County: 


Ap—0O to 9 inches, very dark grayish-brown (LOYR 3/2) 
sandy loam; weak, fine, granular structure; very 
friable; 2 percent coarse fragments; slightly acid; 
abrupt, smooth boundary. 

A2—9 to 10 inches, brown (7.5YR 5/2) sandy loam; very 
weak, fine, granular structure; very friable; 2 percent 
coarse fragments; slightly acid; abrupt, broken 
boundary. 

B2ir—10 to 18 inches, dark-brown (7.5YR 4/4) fine sandy 
loam; weak, coarse, subangular blocky structure; 
friable; 2 percent course fragments; slightly acid; 
clear, wavy boundary. 

A/2—18 to 26 inches, reddish-brown (5YR 5/3) sandy loam; 
weak, course, subangular blocky structure; very 
friablé; 2 percent coarse fragments; slightly acid; 
clear, wavy boundary. 

B’2t—26 to 33 inches, reddish-brown (5YR 4/4) light sandy 
clay loam; weak, medium, subangular blocky struc- 
ture; friable; few thin clay films on faces of peds; 
2 percent coarse fragments; slightly acid; clear, 
wavy boundary. 

C—83 to 60 inches, light yellowish-brown (LOYR 6/4) sandy 
loam; massive; friable; common small dolomitic 
stones and fragments; 3 percent coarse fragments; 
strongly effervescent; moderately alkaline. 

The solum ranges from 24 to 45 inches in thickness. Reaction 
is medium acid to slightly acid in the A horizon and slightly 
acid to neutral in the B horizon. 

In areas that have not been cultivated, the Al horizon is 
very dark grayish-brown (LOYR, 3/2) and is 2 or 3 inches thick. 
The A2 horizon has hue of 7.5YR or 10YR, value of 5 or 6, 
and chroma of 2. In plowed areas the Al and A2 horizons are 
often mixed completely with the Ap horizon. 

The Bir horizon has hue of 5YR or 7.5YR, value of 3 to 5, 
and chroma of 4 or 6. It is sandy loam or fine sandy loam, 

The A’2 horizon has hue of 5Y.R or 7.5YR, value of 5, and 
chroma. of 2 or 3. It is sandy loam or loamy sand. 

The B/2t horizon has hue of 5YR or 7.5YR and value and 
chroma of 4. It is loam or light sandy clay loam. 

The C horizon has hue of JOYR to 5YR, value of 4 to 6, and 
chroma of 4. It commonly has lenses of loamy sand, ranging in 
thickness from a few inches to 6 to 12 inches, throughout the 
profile in places. The C horizon is stony in a few places. 

Emmet soils are near Onaway and Longrie soils. They formed 
in coarser textured till than Onaway soils. They lack bedrock 
at a depth of 20 to 40 inches that is characteristic of Longrie 
soils. 


Emmet sandy loam, 0 to 2 percent slopes (EmA).— 
This soil is on till plains. Runoff is slow, and the hazard of 
erosion is slight. 

Included with this soil in mapping are a few, small, 
depressional areas of somewhat poorly drained Charlevoix 
soils and areas of Blue Lake, Onaway, and Longrie soils. 
ae included are areas where the surface layer is loamy 
sand. 

This soil is used for crops and as woodland. 

Maintenance and improvement of organic-matter con- 
tent help to improve the available moisture capacity and 
level of fertility. Random tiling in low spots is needed in 
places. Capability unit IIs-2 (8a); woodland. suitability 
group 201; recreation group 4. 

Emmet sandy loam, 2 to 6 percent slopes (EmB).— 
This soil is on till plains. It has the profile described as 
representative of the series. Runoff is slow, and the hazard 
of erosion is slight. 

Included: with this soil in mapping are a few areas of 
Menominee, Onaway, and Longrie soils and some areas of 
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soils that have a loamy sand surface Jayer. Also included 
are some moderately eroded areas where slopes are com- 
plex. In these areas the surface layer contains dark-brown 
material from the subsoil. 

This soil is used for crops and as woodland. Practices to 
improve organic-matter content and to reduce the hazard 
of erosion are needed in some areas. 

The major limitations to the use of this soil for crops 
are moderate droughtiness and the hazard of erosion. 
Capability unit Tle-3 (8a); woodland suitability group 
201; recreation group 4. 

Emmet sandy loam, 6 to 12 percent slopes (EmC).— 
This soil is on till plains. Some slopes are uniform, and 
some are short and complex. Runoff is medium, and the 
hazard. of erosion is moderate. 

Included with this soil in mapping are a few small areas 
of Menominee, Onaway, and Blue Lake soils. Moderate 
erosion has occurred on some of the short, complex slopes, 
and part of the dark-brown subsoil is mixed into the 
plow Jayer in these areas. Also included are a few areas 
of soils that have moderately steep slopes. 

This soil is used for woodland and as cropland. It needs 
more intensive management to reduce erosion than is 
needed on the less sloping Emmet. soils. This soil is 
slightly more droughty than the less sloping Emmet soils. 

The major limitations to the use of this soil for crops 
are steepness and the hazard of erosion. Capability unit 
TIle-6 (8a); woodland suitability group 201; recreation 
group 6. 


Ensign Series 


The Ensign series consists of somewhat poorly drained, 
nearly level or gently sloping soils on shallow till plains 
and bedrock benches. ‘hese soils formed in loamy 
material 10 to 20 inches thick over limestone bedrock. 

In a representative profile the surface layer is very 
dark gray fine sandy loam 3 inches thick. ‘The subsurface 
layer is grayish-brown fine sandy loam 3 inches thick. 
The upper part of the subsoil is mottled, yellowish-brown; 
friable loam 3 inches thick, and the lower part is mottled, 
brown, friable light loam 8 inches thick. Limestona 
bedrock is at a depth of 17 inches. 

Ensign soils have moderate available water capacity. 
The shallow depth of the soil material results in drought- 
iness during extended dry periods. Natural fertility is 
medium. Permeability is moderate. The underlying 
limestone impedes downward movement of water in 
some areas, but in many areas it is cracked and fractured 
and does not impede downward movement of water. 
The seasonal high water table fluctuates from 1 to 2 
feet below the surface to below the bedrock contact. 
Runoff is slow. 

Ensign soils are used as woodland and for pasture. 
Many cleared areas are idle. 

Representative profile of Ensign fine sandy loam, 0 to 
3 percent slopes, in an uncultivated field, 30 feet northeast 
of the southwest corner of SE4YSW) sec. 25, T. 39 N., 
R. 22 W., Delta County: 

Al—0 to 3 inches, very dark gray (10 YR 3/1) fine sandy loam; 
weak, medium, granular structure; friable; less than 


2 percent coarse fragments; mildly alkaline; abrupt, 
wavy boundary. 


DELTA COUNTY AND HIAWATHA NATIONAL FOREST OF ALGER AND SCHOOLCRAFT COUNTIES, MICHIGAN 33 


A2—3 to 6 inches, grayish-hrown (10 YR 5/2) fine sandy loam; 
weak, medium, subangular blocky structure; friable; 
many very dark gray (lOYR 3/1) worm casts; 2 per- 
cent coarse fragments; mildly alkaline; clear, wavy 
boundary. 

B2lir—6 to 9 inches, yellowish-brown (10 YR, 5/4) loam; com- 
mon, fine, faint, yellowish-brown (10YR. 5/6 and 5/8) 
mottles; weak, fine, subanguwlar blocky structure; 
friable; 2 percent coarse fragments; slightly efferves- 
cent; mildly alkaline; clear, wavy boundary. 

B22ir—9 to 17 inches, brown (7.5 YR 5/4) light loam; common, 
fine, distinct, yellowish-brown (LOYR 5/6 and 5/8) 
mottles; weak, medium, subangular blocky structure; 
friable; 3 percent coarse fragments; slightly cffer- 
eo moderately alkaline; abrupt, smooth boun- 

ary. 

ITR—17 inches, limestone bedrock. 


The thickness of the solum and the depth to bedrock range 
from 10 to 20 inches. Some ares contain a high percentage of 
limestone flags throughout the profile. The reaction of the solum 
ranges from slightly acid to mildly alkaline in the upper part 
to moderately alkaline above the bedrock. 

In cultivated areas is a very dark grayish-brown (10 YR, 3/2) 
to very dark brown (10YR 2/2) Ap horizon 6 to 8 inches thick. 
The Al horizon is black (1OYR 2/1) or very dark gray (LOYR 
3/1). The A2 horizon is light brownish gray (LOYR 6/2) or 
grayish brown (10YR 5/2). 

The B horizon has hue of 5YR to 1OYR, value of 4 or 5, 
and chroma of 3 or 4. In places there is a layer, 1 inch to + 
inches thick, directly above the bedrock, that appears to be 
residual material. In places a C horizon is present that has hue 
of 5YR to 10YR, value of 4 or 5, and chroma of 8 or 4. 


Ensign soils are near Ruse, Summerville, and Sundell soils. 
They have a browner subsoil than Ruse soils. They have 
mottles in the B horizon, which Summerville soils lack. They 
are shallower over bedrock than Sundell soils. 

Ensign fine sandy loam, 0 to 3 percent slopes (En A).— 
This soil is on shallow till plains and limestone bedrock 
benches (fig. 7). 

Included with this soil in mapping are a few small areas 
of Sundell soils and some stony areas. Also included are a 
few areas where slopes are as much as 6 percent. 

This soil is used as woodland, is used for pasture, or is 
idle. Some of the cleared, idle areas are reverting to brush. 
Under good management this soil is suitable for forage 
crops. 

The major limitations to the use of this soil are shallow 
soil depth and seasonal wetness. Capability unit VIIwe-2 
(Rbc) ; woodland suitability group 3d1; recreation group 8. 


Ensley Series 


The Ensley series consists of poorly drained, nearly 
level or depressional soils on till plains. The soils formed 
in loamy material. 

In a representative profile the surface Jayer is black 
muck 2 inches thick over 4 inches of black sandy loam. 
The upper part of the subsoil is grayish-brown, friable 


Figure 7.—Limestone benches. Ensign fine sandy loam, 0 to 3 percent slopes, is on the middle bench; Chatham fine sandy loam is on the 
upper bench; and Ruse silt loam is along the stream. 
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fine sandy loam 6 inches thick; the next part is mottled, 
light brownish-gray, friable light sandy loam 4 inches 
thick; the next part is mottled, reddish-brown, friable 
light sandy clay loam 6 inches thick; andthe lower part 
is reddish-brown, friable sandy loam 10 inches thick. 
The underlying material is reddish-brown sandy loam. 

Ensley soils have moderate available water capacity and 
medium natural fertility. Permeability is moderate. 
Downward movement of water is impeded by the sea- 
sonal high water table, which is within 12 inches of the 
surface much of the year but drops to a depth of about 3 
feet in some areas during dry periods. Runoff is very slow 
or ponded. 

Ensley soils are used mainly as woodland. 

Representative profile of Ensley sandy loam in an area 
of Ensley and Angelica soils, in a wooded area, in the 


SWYSWHSEX sec. 19, T. 43 N., R. 21 W., Delta County: 


O2—2 inches to 0, black (LOYR 2/1) muck; weak, medium, 
granular structure; friable; slightly acid; abrupt, 
smooth boundary. 

Al—0 to 4 inches, black (LOYR 2/1) sandy loam; moderate, 
coarse, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

B21g—4 to 10 inches, grayish-brown (10YR 5/2) fine sandy 
loam; weak, medium, platy structure; friable; less 
than 2 pereent coarse fragments; slightly acid; 
clear, wavy boundary. 

B22g—10 to 14 inches, light brownish-gray (1OYR 6/2) 
light sandy loam; common, medium, distinct, strong- 
brown (7.5YR 5/6 and 5/8) mottles; moderate, 
medium, platy structure; friable; less than 2 percent 
coarse fragments; slightly acid; abrupt, wavy 
boundary. 

B23—14 to 20 inches, reddish-brown (5YR 4/3) light sandy 
clay loam; many, medium, distinet, strong-brown 
(7.5YR, 5/8) mottles; weak, thick, platy structure; 
friable; 2 percent coarse fragments; slightly acid; 
clear, wavy boundary. 

B38—20 to 30 inches, reddish-brown (6YR 5/4) sandy loam, 
blotches of olive yellow (2.5 Y 6/8) around limestone 
pebbles; weak, medium, subangular blocky structure; 
friable; 2 percent coarse fragments; mildly alkaline; 
clear, wavy boundary. 

C—30 to 60 inches, reddish-brown (5YR 5/3) sandy loam; 
massive; friable; 3 percent coarse fragments; slightly 
effervescent; mildly alkaline. 


The solum ranges from 18 to 36 inches in thickness. Stones 
are common throughout the profile in a few areas. Reaction 
throughout the solum is slightly acid or neutral. 

The O2 horizon has hue of 1OYR or 5YR, value of 2, and 
chroma of 1. The Al horizon has hue of 5YR or 10YR, value 
of 2 or 3, and chroma of 1, 

The B2}g horizon has hue of JOYR or 2.5Y, value of 4 to 6, 
and chroma of 1 or 2. It is sandy loam or fine sandy loam. The 
B22g horizon has hue of 1OYR or 2.5Y, value of 5 or 6, and 
chroma of 1 or 2. It is sandy loam or fine sandy loam. The 
B23 horizon has hue of 5YR to 10YR, value of 4 or 5, and 
chroma of 3 or 4. It is heavy sandy loam to light sandy clay 
loam. The B3 horizon has hue of 5YR to LOYR, vatue of 4 or 5, 
and chroma of 3 or 4. 

The C horizon has hue of 5YR to 1OYR, value of 4 to 6, 
and chroma of 3 or 4. Lenses of loamy sand are in the C horizon 
in some places. 

Ensley soils-are near Angelica, Charlevoix, and Nahma soils. 
They contain less clay at a depth of 10 to 40 inches than 
Angelica soils. They lack the brown in the upper part of the B 
horizon that is typical of Charlevoix soils. They do not have 
Oe at a moderate depth, which is characteristic of Nahma 
soils. 


Ensley and Angelica soils (0 to 2 percent slopes) (Es).— 
The soils in this mapping unit are poorly drained and 
are in nearly Jevel or depressional areas on till plains. 
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Ensley soils formed in sandy loam, and Angelica soils 
formed in loam. The surface layer is sancy loam or loam. 
Some areas are all Ensley soils, and some areas are all 
Angelica soils. Many areas are made up of both of these 
soils. In the northeastern part of the survey area, these 
soils have a profile that is more acid than that described 
as representative for the series. 

Included with these soils in mapping are a few areas 
of very poorly drained Tacoosh and Cathro soils and 
some areas of Nahma soils. Also included are many areas 
that have limestone bedrock at a depth of about 4 to 10 
feet and small knolls of somewhat poorly drained 
Charlevoix soils. 

Most of the acreage of these soils is used as woodland. 
Some cleared areas are used for pasture, but some are 
idle and have reverted to alder trees. Drainage is needed 
for cultivated crops. Many areas lack adequate outlets 
for tile drains. 

The major limitations to the use of these soils for crops 
are wetness and the hazard of frost. Capability unit 
TIwe-6 (3c, 2.5c); woodland suitability group 4wl; 


recreation group 10. 


Fairport Series 


The Fairport series consists of well drained or moder- 
ately well drained, nearly level or gently sloping soils on 
till plains. These soils formed im loamy material 20 to 40 
inches thick over limestone bedrock. 

In a representative profile the surface layer is dark- 
brown silt loam 7 inches thick. The subsurface layer is 
pinkish-gray silt loam 2 inches thick. The upper part 
of the subsoil is dominantly yellowish-red, firm. silty 
clay loam 3 inches thick, and the lower part is reddish- 
brown, firm silty clay loam 18 inches thick. The under- 
lying material, at a depth of 25 inches, is reddish-brown 
sandy clay loam 3 inches thick. Below this is limestone 
bedrock. 

Fairport soils have high available water capacity and 
high natural fertility. Permeability is moderately slow. 

Nearly all the acreage of Fairport soils is cleared and 
is used mainly for oats, hay, and pasture. The soils 
respond well to good management and are well suited to 
adapted crops. 

Representative profile of Fairport silt loam, 0 to 2 
percent slopes, in a cultivated field, in the NWXNEMNEX 
sec. 19, T.39 N., R. 18 W., Delta County: 


Ap—O to 7 inches, dark-brown (7.5YR 3/2) silt loam; weak, 
medium, granular structure; friable; slightly acid: 
abrupt, irregular boundary. 

A2—7 to 9 inches, pinkish-gray (7.5YR. 6/2) silt loam; weak, 
medium, granular structure; friable; slightly acid; 
abrupt, irregular boundary. 

B&A—9 to 12 inches, yellowish-red (SYR 4/8) silty clay loam 
(B); weak, medium, angular blocky structure; firm; 
2 percent coarse fragments; medium acid; pinkish- 
gray (7.5YR 6/2) silt loam (A) in root channels, 
cracks, and as thick coatings on peds; clear, wavy 
boundary. 

B21t—12 to 18 inches, reddish-brown (5YR 4/4) silty clay 
loam; moderate, medium, angular blocky structure; 
firm; thin clay films on faces of peds and in root 
channels; 2 percent coarse fragments; medium acid; 
clear, smooth boundary. 

B22t—18 to 25 inches, reddish-brown (2.5YR 4/4) silty clay 
loam; moderate, coarse, ungular blocky structure; 
firm; thin discontinuous clay films on faces of peds; 
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2 percent course fragments; neutral; abrupt, smooth 
boundary. 

IIC—25 to 28 inches, reddish-brown (2.5YR 4/4) sandy clay 
loam; massive; firm; 2 percent coarse fragments; 
slightly effervescent; mildly alkaline; abrupt, smooth 
boundary, 

III R—28 inches, limestone bedrock. 


Depth to bedrock and thickness of the solum range from 
20 to 40 inches but generally are about 24 to 30 inches. Re- 
action throughout the solum ranges from medium acid to 
mildly alkaline. 

In undisturbed areas there is a very dark brown (1OYR 2/2) 
Al horizon 1 to 3 inches thick. In most profiles the A part of 
the B&A horizon consists of tongues that extend into the B 
part or of contings on ped faces in the B part of the B&A 
horizon. The A2 horizon has hue of 5YR or 7.5YR, value of 
5 or 6, and chroma of 2. 

The B21lt horizon has hue of 5YR, value of 4 or 5, and 
chroma of 3 or 4. It is clay loam or silty clay loam. The B23t 
horizon has hue of 2.5YR, value of 4, and chroma of 3 or 4. 
It is clay loam or silty clay loam. 

The IIC horizon has hue of 2.5YR, value of 4, and chroma 
of 4 or 5. It is sandy clay loam, clay loam, or silty clay loam. 

Fairport soils are near Longrie and Nester soils. They are 
finer textured throughout the profile than Longrie soils. They 
have bedrock at a depth of 20 to 40 inches, and Nester soils 
have bedrock at a depth of more than 60 inches. 


Fairport silt loam, 0 to 2 percent slopes (Fa A).—This 
soil is on till plains. It has the profile described as repre- 
sentative of the series. Runoff is slow. 

Included with this soil in mapping are small areas of 
Nester, Longrie, Summerville, and somewhat poorly 
drained Sundel! soils. Also included are a few areas where 
the surface layer is stony. 

Nearly all the acreage of this soil has been cleared and is 
used for hay, pasture, and oats. A few areas are used as 
woodland. 

The main limitations to the use of this soil are wetness 
in spring, depth to bedrock, and soil structure. Manage- 
ment that maintains or improves organic-matter content, 
fertility, and soil structure is needed. Capability unit 
TIIs-2 (2/Ra); woodland suitability group 203; recreation 
group 5. 

Fairport silt loam, 2 to 6 percent slopes (FaB).—This 
soil is on till plains. Runoff generally is slow but increases 
to medium on the stronger slopes. Included in mapping 
ae a few small areas of Nester, Longrie, and Summerville 
soils. 

This soil is well suited to all crops commonly grown in 
the survey aren. Tt is used for hay, pasture, and oats. A 
few areas are used as woodland. 

The major limitations to the use of this soil are depth to 
bedrock and soil structure. Management that maintains 
or improves organic-matter content, fertility, and soil 
structure is needed. Capability unit T[Te-8 (2/Ra); wood- 
land suitability group 203; recreation group 5. 


Gilchrist Series 


The Gilchrist series consists of nearly level or gently 
sloping, well drained and moderately well drained soils 
on till plains. These soils formed in 20 to 40 inches of 
sandy material over loamy material. 

Tn a representative profile the surface layer is black 
leaf litter and mineral soil 2 inches thick. The subsurface 
layer is pinkish-gray sand 5 inches thick, The upper part. 
of the subsoil is dark reddish-brown, very friable sand 5 
inches thick; the next part is reddish-brown, very friable 
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sand 8 inches thick; the next part is strong-brown loose 
sand 8 inches thick; and the lower part is light-brown, 
loose sand 4 inches thick. ‘he underlying material is at a 
depth of 30 inches. It is light-brown sandy loam that con- 
tains many limestone fragments. 

Gilchrist soils have low available water capacity in the 
sandy layers and moderate available water capacity in 
the underlying material. Natural fertility is low. Permea- 
bility is rapid in the sandy layers and moderate in the 
underlying material. Runoff is slow. 

Gilchrist soils are used as woodland and for hay and 
pasture. 

Representative profile of Gilchrist sand, 0 to 6 percent 
slopes, in a wooded area, in the NEYNEYNWY, sec. 
14, I. 41 N., R.17 W., Schoolcraft County: 


Ol—2 inches to 0, black (LOYR 2/1) well-decomposed leaf 
litter that has a high percentage of mineral soil; 
weak, medium, granular structure; very friable; 
many fine roots; very strongly acid; abrupt, smooth 
boundary. 

A2—O to 5 inches, pinkish-gray (SYR 6/2) sand; weak, very 
coarse, granular structure; very friable; strongly 
acid; abrupt, wavy boundary. 

B21hir—5 to 10 inches, dark reddish-brown (5YR. 3/3) sand; 
very weak, medium, granular structure; very friable; 
slightly acid; clear, wavy boundary. 

B22ir—10 to 18 inches, reddish-brown (5YR 4/4) sand; 
very weak, medium, subangular blocky structure; 
very friable; contains a few weakly cemented chunks 
of ortstein; slightly acid; gradual, wavy boundary. 

B23ir—18 to 26 inches, strong-brown (7.5YR 5/6) sand; 
single grained; loose; neutral; abrupt, wavy boundary. 

B3—26 to 30 inches, light-brown (7.5YR 6/4) sand; single 
grained; loose; mildly alkaline; clear, wavy boundary. 

TIC—20 to 60 inches, light-brown (7.5YR 6/4) sandy loam; 
massive; frinble; contains many limestone fragments; 
2 percent coarse fragments; slightly effervescent; 
mildly alkaline. 


The solum ranges from 20 to 40 inches in thickness but is 
commonly 24 to 36 inches thick. It corresponds to the thickness 
of the sandy material. Reaction of the solum ranges from 
strongly acid to slightly acid in the upper part of the solum 
and from slightly acid to mildly alkaline in the lower part. 

In a few places there is a very dark gray (N 3/0) Al horizon 
1 to 2 inches thick. In cultivated areas the Ap horizon is 6 to 
9 inches thick and is very dark grayish brown. The A2 horizon 
is pinkish gray (5YR 6/2 or 7.5YR, 6/2). 

The B2thir horizon is dark reddish-brown (5YR 2/2 or 3/3) 
sand or loamy sand. The B22ir horizon has hue of 2.5YR or 
5YR, value of 3 or 4, and chroma of 4 or 6. It is sand or loamy 
sand. The B23ir horizon has hue of 5YR or 7.5YR, value of 
4 or 5, and chroma of 4 or 6. It is sand or loamy sand. The 
B3 horizon has hue of 5YR. to 10YR, value of 4 to 6, and chroma 
of 4 or 6. 

The ITC horizon has hue of 7.5YR or JOYR, value of 4 or 6, 
and chroma of 3 or 4. It is sandy loam or stony sandy loum. 

Gilchrist soils are near Menominee and Kalkaska soils. They 
have « coarser textured C horizon than Menominee soils, 
and they lack the A’ & B’ horizon that is characteristic of 
Menominee soils. They have a sandy loam C horizon, which 
Kalkaska soils lack, 


Gilchrist sand, 0 to 6 percent slopes (GcB).—This soil 
is on till plains. Runoff is slow, and the hazard of erosion 
is slight. 

Included with this soil in mapping are a few areas of 
Menominee, Kalkaska, and Duel soils. In Schoolcraft 
County some areas are included where the sandy horizons 
are only about 15 inches thick. In Alger County the 
underlying material is generally more stony and is less 
alkaline than that in Schoolcraft County. 
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Cleared areas of this soil are used for hay and pasture 
or are idle. 

The major limitations to the use of this soil for crops 
are droughtiness and low natural fertility. Capability 
unit IIIs—4 (40); woodland suitability group 281; recrea- 
tion group 2. 


Grayling Series 


The Grayling series consists of well-drained, nearly 
level to moderately steep soils on lake plains. These 
soils formed in sandy material. 

In a representative profile the surface layer is black 
and grayish-brown sand 3 inches thick. The upper part 
of the subsoil is dark-brown, very friable sand 6 inches 
thick; the middle part is strong-brown, very friable to 
loose sand 6 inches thick; and the lower part is brown, 
loose sand 8 inches thick. The underlying material is 
light-brown sand. 

Grayling soils have very low available water capacity 
and low natural fertility. Permeability is very rapid. 
Runoff is slow or very slow. 

‘These soils are used as woodland. 

Representative profile of Grayling sand, 0 to 6 percent 
slopes, in a wooded area, in_the SWYSWYSEYSWY sec. 
34,1. 41 N., R. 21 W., Delta County: 

A1&A2—0 to 3 inches, black (N 2/0) sand (AJ) and grayish- 


brown (JOYR 5/2) sand (A2); counted and uncoated. 


sand grains mixed throughout the horizon, giving a 
salt and pepper appearance; moderate organic-matter 
content in upper part; weak, medium, granular struc- 
ture; very friable; very strongly acid; abrupt, smooth 
boundary. 

B2lir—3 to 9 inches, dark-brown (7.5YR. 4/4) sand; weak, 
course; granular structure; very friable; strongly 
acid; clear, smooth boundary. 

B22ir—9 to 15 inches, strong-brown (7.5YR 5/6) sand; very 
wéak, coarse, granular structure parting to single 
grained; very friable to loose; medium acid; clear, 
irregular boundary. 

B3—15 to 23 inches, brown (7.5 YR, 5/4) sand; single grained; 
loose; medium acid; gradual, smooth boundary. 

C—23 to 60 inches, light-brown (7.5YR 6/4) sand; single 
grained; loose; medium acid. 


The solum ranges from 15 to 30 inches in thickness, but it 
is most commonly 15 to 24 inches thick. Reaction of the solum 
ranges from very strongly acid to medium acid. 

An O1 horizon, 4% to 1 inch thick, is on the surface in some 
areas. The surface horizon is commonly an Al horizon or a 
combined Al and A2 horizon. An A3 horizon is present in a 
few places. The Al horizon is black (7.5YR 2/1, lOYR 2/1, or 
N 2/0). The A2 material is grayish brown (10 YR 5/2) or light 
grayish brown (LOYR 6/2). 

The B22ir horizon is strong brown (7.5YR 5/6) or reddish 
yellow (7.5 YR 6/6). 

The C horizon has hue of 5YR and 7.5YR, value of 5 to 7, 
and chroma of 4 or 6, Tt is medium acid or slightly acid in 
reaction. 

Grayling soils are near Croswell and Rubicon soils. They 
Jack mottling in the C horizon, which is characteristic of the 
Croswell soils. They lack the distinct A2 horizon that is typical 
of Rubicon soils. 


Grayling sand, 0 to 6 percent slopes (GrB).—This soil 
is on lake plains. It has the profile described as representa- 
tive of the series. Runoff is very slow, and the hazard of 
soil blowing is severe. 

Included with this soil in mapping are a few areas of 
moderately well drained Croswell soils in small depressions. 
Also included are some areas of Rubicon soils. 


SOIL SURVEY 


This soil is used mostly as woodland. The use of this 
soil is severely limited by low natural fertility, droughtiness, 
and the hazard of soil blowing. Capability unit VIIs-1 
(5.7a) ; woodland suitability group 4s1; recreation group 1. 

Grayling sand, 6 to 18 percent slopes (GrD).—This 
soil is on lake plains. Runoff is slow or very slow. The 
hazard of soil blowing is severe, and the hazard of water 
erosion is slight. Included in mapping are a few small 
areas of Rubicon soils. 

This soil is used as woodland. 


The use of this soil is severely limited by droughtiness, 
low fertility, and the hazard of soil blowmg. Capability 
unit VIIs-1 (5.70); woodland suitability group 4s1; 
recreation group 3. 


Greenwood Series 


The Greenwood series consists of very poorly drained, 
nearly level or depressional soils in bogs on lake plains and 
outwash plains. These soils formed in extremely acid, 
mainly herbaceous organic material. 

In a representative profile the surface layer is yellowish- 
brown peat (fibric material) 4 inches thick. The next 
layer is very dark grayish-brown peat (fibric material) 3 
inches thick. The next layer is dark-brown peat (fibric 
material) 3 inches thick. The lower layers are dark reddish- 
brown mucky peat (hemic material) that extends to a 
depth of 62 inches. 

Greenwood soils have very high available water ca- 
pacity and low natural fertility. Permeability is rapid. 
Downward movement of water is impeded by the water 
table, which is at the surface most of the year but may 
drop to a depth of 2 feet late in summer in some areas. 
Runoff is very slow or ponded. 

Greenwood soils are used for wildlife habitat. The 
extreme acidity and poor aeration of these soils in most 
areas limit tree species to a few slow-growing black spruce. 
Most areas of these soils are open bog covered with 
sphagnum moss, leatherleaf, and bog rosemary. 


Representative profile of Greenwood peat, in an open 
bog, in the NEXSWYSWY, sec. 10, T. 48 N., R. 20 W., 
Delta County: 


Oil—0 to 4 inches, yellowish-brown (1OYR 5/4) and light 
yellowish-brown (10YR 6/4 rubbed and_ pressed) 
fibric material; 100 percent fiber, 100 percent rubbed; 
massive; nonsticky; fibers are sphagnum moss; 
extremely acid; clear, smooth boundary. 

Oi2—4 to 7 inches, very dark grayish-brown (LOYR 3/2) and 
dark grayish-brown (10YR 4/2, rubbed and pressed) 
fibric material; about 95 percent fiber, 90 percent 
rubbed; massive; nonsticky; fibers are sphagnum 
moss; extremely acid; clear, smooth boundary. 

Oi3—7 to 10 inches, dark-brown (7.5YR 3/2, broken face, 
rubbed and pressed) fibric material; about 75 percent 
fiber, 55 percent rubbed; massive; nonsticky; 
fibers are sphagnum moss; extremely acid; clear, 
smooth boundary. 

Oel—10 to 16 inches, dark reddish-brown (5YR 3/3) and 

dark-brown (7.5 YR 3/2, rubbed and pressed) hemic 

material; about 55 percent fiber, 35 percent rubbed ; 
massive; nonsticky; fibers are herbaceous; extremely 
acid; gradual, smooth boundary. 

to 62 inches, dark reddish-brown (5YR 3/3) and 

dark-brown (7.5YR 3/2, rubbed and pressed) hemic 

material; about 67 pereent fiber, 87 percent rubbed; 
ae nonsticky; fibers are herbaceous; extremely 
acid. 


Oc2—16 
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The organic material is more than 51 inches thick. Woody 
fragments in the form of stumps, roots, and twigs are common, 
Colors of the broken face vary widely, depending on the degree 
of decomposition. All layers include hue of 5YR to 10YR, 
value of 2 to 5, and chroma of 2 to 4. Reaction is extremely 
acid or very strongly acid. 

The surface tier is fibric or hemic material. It most com- 
monly is fibric material that is mainly sphagnum moss in the 
upper several inches. 

The subsurface tier and the bottom tier are dominantly 
hemic material of herbaceous origin. Layers of sapric or fibrous 
material are commonly present, but they make up less than 
one-third by volume of the subsurface and bottom tiers. 

Greenwood soils are near Dawson, Carbondale, Lupton, and 
Rifle soils. They are deeper over mineral soil material than 
Dawson soils. They are more acid than Carbondale, Lupton, 
and Rifle soils. 


Greenwood peat (0 to 2 percent slopes) (Gw).—This 
nearly level or depressional soil is on lake plains and 
outwash plains. 

Included with this soil in mapping are a few oreas of 
Dawson soils near the edges cf areas of this soil. Also 
included sre areas where the thickness of the organic 
material ranges from 4% feet to more than 15 feet. 

This soil is used for wildlife habitat. Most areas of 
this soil support a few trees. Leatherleaf, sphagnum moss, 
bog rosemary, and labrador tea make up most of the plant 
cover. A few cranberries and blueberries are present in 
some areas. Scattered black spruce, jack pine, and white 
pine grow in some areas, and some areas support stands of 
bog birch, tamarack, and black spruce. Most trees 
generally are around the edges of areas of this soil near the 
adjacent uplands. Trees grow very slowly. 

This soil has very slow drainage laterally through the 
organic material because of restricted outlets. It has severe 
limitations for crops because of the year-round high water 
table, extreme acidity, and hazard of frost. Capability unit 
VITIwe-1 (Me-a) ; woodland suitability group not assigned ; 
recreation group 11. 


Tosco Series 


The Iosco series consists of somewhat poorly drained, 
nearly level or gently sloping soils on lake plains and till 
plains. These soils formed in sandy material, 20 to 40 
inches thick, and in the underlymg loamy material. 

In a representative profile the surface layer is black, 
partly decomposed leaf litter 3 inches thick. The sub- 
surface layer is pinkish-gray sand 12 inches thick. The 
upper part of the subsoil is mottled, dark reddish-brown, 
very friable sand 3 inches thick; the next part is mottled, 
dark-brown, very friable sand 7 inches thick; the next part 
is mottled, strong-brown, very friable sand 7 inches 
thick; and the lower part is mottled, reddish-brown, firm 
light clay loam 3 inches thick. The underlying material 
begins at a depth of 32 inches. It is mottled, reddish-brown 
loam that contains many cobblestones and stones. 

Tosco soils have low available water capacity im the 
sandy layers and high available water capacity in the 
underlying material. Natural fertility is low. Permeability 
is rapid in the sandy layers and moderately slow in the 
underlying material, The seasonal high water table 
fluctuates between depths of about 1 and 2 feet. Runoff is 
slow. 

599-811—77__4 
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Small areas of these soils have been cleared and are used 
for hay and pasture. Most of the areas are used as 
woodland. 

Representative profile of Tosco sand, 0 to 6 percent 
slopes, in a wooded area, in the NWANEYNWi sec. 2, 
T. 40 N., R.18 W., Delta County: 


O1—3 ine to 0, black (65YR 2/1) partly decomposed leaf 
itter. 

A2—0 to 12 inches, pinkish-gray (7.5 YR 6/2) sand; very weak, 
coarse, subangular blocky structure; very friable; very 
strongly acid; abrupt, irregular boundary. 

B2lir—12 to 15 inches, dark reddish-brown (SYR 3/2) sand; 
few, fine, faint yellowish-red (6YR 4/6) mottles; 
massive; very friable; very strongly acid; abrupt, 
wavy boundary. 

B22ir—15 to 22 inches, dark-brown (7.5 YR 4/4) sand; many, 
medium and coarse, distinct, dark reddish-brown 
(SYR. 3/4) and yellowish-red (SYR 5/6) mottles; 
massive; very friable; strongly acid; abrupt, wavy 
boundary. 

B3—22 to 29 inches, strong-brown (7.5YR 5/6) sand; many, 
medium, distinct, yellowish-red (6 YR. 5/6) and pink- 
ish-gray (7.5YR 6/2) mottles; very weak, medium, 
subangular blocky structure; very friable; strongly 
acid; abrupt, smooth boundary. 

TIB’2t—29 to 32 inches, reddish-brown (5YR 5/4) light clay 
joam; many, fine, faint, yellowish-red (5YR. 5/6) 
mottles; weak, medium, subangular blocky structure; 
firm; 2 percent coarse fragments; slightly acid; clear, 
wavy boundary. 

JIC—32 to 60 inches, reddish-brown (5Y.R. 5/3) loam; few, 
medium, distinct, reddish-yellow (7.5YR 6/8) mottles 
in the upper part; massive; friable; numerous cobble- 
stones and stones; 3 percent coarse fragments; strongly 
effervescent; moderately alkaline. 


The solum ranges from 24 to 50 inches in thickness. Reaction 
ranges from very strongly acid to slightly acid in the sandy 
part of the solum and from slightly acid to mildly alkaline in 
the loamy part. Depth to the loamy material ranges from 20 
to 40 inches, butit is most commonly about 20 to 30 inches. 

The O1 horizon is black (5YR 2/1). A dark-brown (7.5YR 
3/2) Ap horizon 6 to 8 inches thick is present in cultivated 
areas. The A2 horizon has hue of 5YR or 7.5YR, value of 5 
or 6, and chroma of 2. 

The B2lir horizon is dark reddish-brown (SYR 3/2 to 3/4) 
sand or loamy sand. The B22ir horizon has hue of 5YR or 
7.5 YR, value of 3 or 4, and chroma of 4 or 6. [tis sand or loamy 
sand. The B8 horizon has hue of 5YR or 7.5YR, value of 4 or 
5, and chroma of 4 or 6. It is sand or loamy sand. Consistence 
and structure of the sandy upper layers range from very friable 
and weak, subangular blocky or massive, to loose and single 
grained. 

The ITB’2t horizon is reddish-brown (5YR. 4/4 to 5/4) light 
clay loam to heavy loam. The ILC horizon has hue of 5YR or 
7,.5YR, value of 5, and chroma of 3 or 4. It ranges from loam 
to silty clay. 

loseo soils ure near Au Gres and Menominee soils. They have 
loamy material within a depth of 40 inches, which Au Gres 
soils lack. They have mottles in the upper part of the B horizon, 
which Menominee soils lack. 


Iosco sand, 0 to 6 percent slopes (!oB).—This soil is 
on till plains. Slopes are dominantly about 1 to 4 percent. 

Included with this soil in mapping are a few depres- 
sional areas and waterways that contain poorly drained 
Brevort soils, and a few areas where the surface layer 
is loamy sand. Also included are areas on the Stonington 
Peninsula where the underlying material is less stony 
and more stratified than in. other areas. 

Most areas of this soil are used as woodland. A small 
acreage has been cleared and is used for hay or pasture. 
Drainage is needed for cultivated crops. Not all areas 
have adequate outlets for tile. Tile is difficult, to install, 
because the soil is susceptible to caving. 
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Major limitations to the use of this soil for crops are 
seasonal wetness, low natural fertility, slight hazard of 
frost, and susceptibility to soil blowing if the soil is 
exposed. Capability unit JIIwe-9 (4/2b); woodland 
suitability group 383; recreation group 8. 


Kalkaska Series 


The Kalkaska series consists of well drained or mod- 
erately well drained, nearly level to very steep soils on 
outwash plains, till plains, and moraines. These soils 
formed in sandy material. 

In a representative profile the surface layer is black, 
partly decomposed forest litter 2 inches thick. The sub- 
surface layer is pinkish-gray sand 10 inches thick. The 
upper part of the subsoil is dark reddish-brown, friable 
sand 38 imches thick; the middle part is dark reddish- 
brown, loose sand 4 inches thick; and the lower part is 
strong-brown, loose sand 10 inches thick. The underlying 
material is light-brown sand. 

Kalkaska soils have very low available water capacity 
and low natural fertility. Permeability is rapid. 

These soils are sandy and droughty, and only a very 
small acreage is used for crops. Most of the areas that 
were cleared are idle or have been planted to red pine. 
Nearly all the areas are used as woodland. 

Representative profile of Kalkaska sand, 0 to 6 percent 
slopes, in a wooded area, in the NEZSEYNEY sec. 35, 
T. 43 N., R. 19 W., Delta County: 


O2—2 inches to 0, black (5YR 2/1) partly decomposed organic 
litter; very strongly acid; abrupt smooth boundary. 

A2—0 to 10 inches, pinkish-gray (6YR 6/2) sand; weak, fine 
granular structure; very friable; medium acid; abrupt, 
wavy boundary. 

B21hir—10 to 13 inches, dark reddish-brown (5 YR 2/2) sand; 
weak, fine, granular structure; friable; very strongly 
acid; clear, wavy boundary. 

B22ir—13 to 17 inches, dark reddish-brown (5YR 3/4) sand; 
single grained; loose; medium acid; gradual, smooth 
boundary, 

B3—17 to 27 inches, strong-brown (7.5YR 5/6) sand; single 
grained; loose; medium, acid; clear, smooth boundary. 

C—27 to 60 inches, light-brown (7.5YR 6/4) sand; single 
grained; loose; medium acid. 


The solum ranges from 24 to 48 inches in thickness, but most 
commonly it is 24 to 36 inches thick. Reaction of the solum 
ranges from very strongly acid to medium acid. 

In cultivated areas plowing has mixed the 02 and A2 horizons 
to form an Ap horizon 5 to 8 inches in thickness. The Ap 
horizon ranges from dark gray to very dark gray (JOYR 4/1 
to 3/1). Both an O1 horizon and an 02 horizon are present in 
a few places. 

A black (LOYR 2/1) Al horizon 1 to 2 inches thick is present 
in a few places. The A2 horizon has hue of 5YR to 10YR, 
value of 5 to 7, and chroma of 1 or 2. Its boundary is irregular, 
and it has tongues that extend downward as much as 44 inches. 

The B2lhir horizon has hue of 5YR, value of 2 or 3, and 
chroma of 2 or 3. Its boundary is wavy to irregular; and it 
has tongues that extend to a depth of 46 inches in some places 
(fig. 8). The B22ir horizon has hue of 5YR or 7.5YR, value 
of 4 to 6, and chroma of 4 to 8. Distinctness of the B22ir 
boundary ranges from clear to diffuse. The color of the B3 
horizon is transitional from the B22ir horizon to the C horizon, 

The C horizon has hue of 5YR or 7.5YR, value of 5 to 7, 
and chroma of 4 or 6. It is medium acid or slightly acid in 
reaction. The C horizon is mottled in areas that are moderately 
well drained. 

Kalkaska soils are near Blue Lake, Karlin, and Rubicon 
soils. They lack the loamy A’&B’ horizon that is characteristic 
of Blue Lake soils. They have coarser textured A and B horizons 
than Karlin soils. They are darker brown in the upper part 
of the B horizon than Rubicon soils. 


Figure 8.—Profile of a Kalkaska sand, showing characteristic 
tonguing of subsurface layer and subsoil. 


Kalkaska sand, 0 to 6 percent slopes (KaB).—This soil 
is on outwash plains, till plains, and moraines. It has the 
profile described as representative of the series. Runoff 
is slow or very slow. Soil blowing is a hazard if the soil is 
exposed. 

Included with this soil in mapping are a few areas of 
Blue Lake and Rubicon soils and some areas of soils that 
have a surface layer of loamy sand. Also included are 
some spots of soils that have a discontinuously cemented 
subsoil. There are some areas, bordering swamps or water- 
ways, where the soils are mottled in the underlying 
material. 

Most of this soil is used as woodland (fig. 9). Most 
cleared areas are idle or have been replanted to pine. 

The major limitations to the use of this soil for crops 
are droughtiness, low natural fertility, and the hazard of 
soil blowing. Capability unit [Vs-4 (5a); woodland suit- 
ability group 3s1; recreation group 1. 

Kalkaska sand, 6 to 18 percent slopes (KaD).—This 
soil is on moraines, outwash plains, and till plains. Runoff 
is slow. The hazard of erosion is severe. 

Included with this soil in mapping are areas of Rubicon, 
Karlin, and Blue Lake soils and some areas of Kalkaska 
sand that has slopes less than 6 percent and more than 18 
percent. Also included are some areas of soils that have a 
surface layer of loamy sand and a few small areas, in 
southwestern Delta County, where the underlying material 
is gravelly. 

This soil is used as woodland. 

The major limitations to the use of this soil for crops 
are low natural fertility, droughtiness, steepness, and the 
hazard of erosion. Capability unit VIs-1 (5a); woodland 
suitability group 381; recreation group 3. 
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Figure 9.—Second growth of maple trees in an area of Kalkaska sand. The potential productivity of this soil for hardwoods is low to 
medium. 


Kalkaska sand, 18 to 40 percent slopes (KaE).—This 
soil is on moraines and outwash plains. Runoff is slow 
because the soil is rapidly permeable. The hazard of 
erosion is severe. 

Included with this soil in mapping are areas of Blue 
Lake, Karlin, Rousseau, and Steuben soils. Also included 
are a few areas of soils that have a cemented subsoil. 

This soil is used as woodland. 

The major limitations to the use of this soil are steep- 
ness, low natural fertility, and the hazard. of erosion. 
Capability unit VITs-1 (5a); woodland suitability group 
382; recreation group 7. 


Karlin Series 


The Karlin series consists of well-drained, nearly level 
to moderately steep soils on outwash plains, till plains, and 
moraines. These soils formed in dominantly loamy material 
15 to 40 inches thick over sandy material. 

In a representative profile the surface layer is black, 
partly decomposed leaf litter 2 inches thick. The subsur- 
face layer is brown sandy loam 4 inches thick. The upper 
part of the subsoil is dark reddish-brown, friable sandy 
loam 3 inches thick, the middle part is reddish-brown, very 
friable sandy loam 10 inches thick, and. the lower part 1s 
dark-brown, very friable loamy sand 5 inches thick. The 
underlying material is brown sand that extends to a depth 
of 60 inches or more. 


Karlin soils have moderate available water capacity in the 
loamy lnyers and very low available water capacity in the 
underlying material. Natural fertility is medium, Permea- 
bility is moderately rapid. 

Most areas of these soils are used as woodland. Much 
of the acreage that has been cleared is idle. Areas under 
cultivation ‘are used for small grain, potatoes, hay, and 
pasture. 


Representative profile of Karlin sandy loam, 0 to 6 
percent slopes, in a wooded area, in the NEYSESE, 
NW sec. 15, I. 40 N., R. 21 W., Delta County: 


O1—2 inches to 0, black (5YR 2/1) partly decomposed lcaf 
litter; strongly acid; abrupt, smooth boundary. 

A2—0 to 4 inches, brown (7.5YR 5/2) sandy loam; weak, 
medium, granular structure; very friable; strongly 
acid; abrupt, wavy boundary. 

B2lir—4 to 7 inches, dark reddish-brown (5YR 3/3) sandy 
loam; weak, fine, subangular blocky structure; 
friable; strongly acid; abrupt, wavy boundary. 

B22ir—7 to 17 inches, reddish-brown (5YR 4/4) sandy loam; 
weak, fine, granular structure; very friable; medium 
acid; gradual, wavy boundary. 

B3—17 to 22 inches, dark-brown (7.5YR 4/4) loamy sand, 
very weak, medium, granular structure; very friable; 
medium acid; abrupt, smooth boundary. 

ILC—22 to 60 inches, brown (7.5YR 5/4) sand; single grained; 
loose; medium acid. 


The solum ranges from 15 to 40 inches in thickness, but it is 
most commonly 16 to 30 inches thick. Reaction throughout the 
solum ranges from very strongly acid to medium acid, 
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An Al horizon 1 to 2 inches thick is present in some places. 
It has hue of 5YR to 10YR, value of 2 or 3, and chroma of 1 
or 2. The A2 horizon has hue of 5YR to 10YR, value of 4 to 
6, and chroma of 1 or 2. In cultivated areas the Al and A2 
horizons generally are completely mixed to form a very dark 
gray (LOYR 3/1) plow layer. 

The B2lir horizon has hue of 5YR or 7.5YR, value of 4 or 
5, and chroma of 4 to 8. It is sandy loam, fine sandy loam, or 
loamy fine sand. The B3 horizon has hue of 5YR or 7.5YR, 
value of 4 or 5, and chroma of 4 or 6. It is loamy sand or loamy 
fine sand. 

The ITC horizon has hue of 5YR or 7.5 YR, value of 5 or 6, 
and chroma of 3 or 4. It is medium acid or slightly acid in 
reaction, A few cobblestones are in the ITC horizon in some 
places. 

Karlin soils are near Blue Lake, Kalkaska, and Steuben 
soils. They have finer textured A and B horizons than Blue 
Lake and Kalkaska soils, and they lack the A’ & B’ horizon 
that is characteristic of Blue Lake soils. They lack the fragipan 
in the lower part of the B horizon that is typical of Steuben 
soils. 

Karlin sandy loam, 0 to 6 percent slopes (Kd B).—This 
soil is on outwash plains, till plains, and moraines. It has 
the profile described as representative of the series. Runoff 
is slow, and the hazard of erosion is slight. 

Included with this soil in mapping are a few areas of 
Blue Lake and Kalkaska soils. Also included, in School- 
craft County, are areas of Trenary soils. : 

Most areas of this soil are used as woodland. Hay, small 
grain, and pasture are the main crops. Some idle areas 
have been planted to pme. ; 

The major limitation to the use of this soil for crops is 
droughtiness. Capability unit TTTs-4 (42); woodland suit- 
ability group 281; recreation group 4. 

Karlin sandy loam, 6 to 18 percent slopes (Kd D).— 
‘This soil is on moraines and till plains. Runoff is slow to 
medium, and the hazard of erosion is slight to moderate. 

Included with this soil in mapping are areas of Kalkaska 
and Blue Lake soils. Also included are areas of Trenary 
soils, in Schoolcraft County; areas where the surface layer 
is loamy sand or fine sandy loam; and some areas where 
the slopes are more than 18 percent. 

Nearly all areas of this soil are used as woodland. 

The major limitations to the use of this soil for crops 
are steepness, droughtiness, and the hazard of erosion. 
Capability unit [Ve-9 (4a); woodland suitability group 
281; recreation group 6. 


Kawhawgam Series 


The Kawbawgam series consists of somewhat poorly 
drained, nearly level to sloping soils on sandstone benches. 
These soils formed in loamy material 20 to 40 inches thick 
over sandstone bedrock. 

In a representative profile the surface layer is dark 
reddish-brown, well-decomposed leaf litter, 2 inches thick, 
that contains a high percentage of mineral soil. The sub- 
surface layer is brown sandy loam 6 inches thick. The 
upper part of the subsoil is mottled, dark reddish-brown, 
friable sandy loam 4 inches thick and, the lower part 
is mottled, brown, friable sandy loam 8 inches thick. The 
underlying material is mottled, brown light sandy loam 6 
inches thick. At a depth of 24 inches is pinkish-white and 
reddish-brown sandstone that is highly weathered and 
soft in the upper 6 inches. 

Kawbawgam soils have moderate available water 
capacity and medium natural fertility. Permeability is 
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moderate. Downward movement of water is impeded by 
the bedrock. The seasonal high water table is within a 
depth of 1 to 2 feet im spring but drops to below the 
bedrock contact during summer months. Runoff is slow. 


Kawbawgam soils are used as woodland. They are in 
such small, scattered, and isolated areas that they are 
unimportant in farming. 


Representative profile of Kawbawgam sandy loam, 0 to 
10 percent slopes, in a wooded area, in the NEXSEYSEY, 
sec. 28, T. 47 N., R. 20 W., Alger County: 


O2—2 inches to 0, dark reddish-brown (5YR 2/2), well- 
decomposed leaf litter that has a high percentage 
of mineral soil; many roots; weak, fine, granular 
structure; very friable; very strongly acid; abrupt, 
smooth boundary. 

A2—0 to 6 inches, brown (7.5YR 5/2) sandy loam; weak, 
medium, subangular blocky structure; friable; less 
than 2 percent course fragments; very strongly acid; 
abrupt, wavy boundary. 

B2lhir—6 to 10 inches, dark reddish-brown (5YR 3/3) sandy 
loam; many, medium, faint, dark reddish-brown 
(5YR, 3/4) mottles; weak, very coarse, subangular 
blocky structure; friable; less than 2 percent coarse 
fragments; very strongly acid; clear, wavy boundary. 

B22ir—10 to 18 inches, brown (7.45YR 4/2) sandy loam; 
many, medium, distinct, dark-brown (7.5YR 4/4) 
and strong-brown (7.5YR 5/6) mottles; weak, 
medium, subangular blocky structure; friable; less 
than 2 percent coarse fragments; strongly acid; clear, 
wavy boundary. 

C—18 to 24 inches, brown (7.5YR 5/4) light sandy loam; 
common, medium, faint, strong-brown (7.5YR. 5/6) 
mottles; massive; frixble; less than 2 percent coarse 
fragments; strongly acid; gradual, wavy boundary. 

TIR—24 inches, pinkish-white (7.5YR 8/2) and reddish-brown 
(2.5YR 5/4) strongly acid sandstone bedrock; soft 
in the upper 6 inches. 

The solum ranges from 16 to 36 inches in thickness. Depth 
to bedrock ranges from 20 to 40 inches. Reaction of the solum 
is very strongly acid or strongly acid in the upper part and 
strongly acid or medium acid in the lower part. 

In some places a black (6YR 2/1 or 10YR 2/1) or very 
dark grayish-brown (10 YR. 3/2) Al horizon 1 to 3 inches thick 
is present. The A2 horizon has hue of 5YR to 10YR, value of 
4. to 6, and chroma of 2. 

The B2thir horizon is dark reddish brown ('YR. 3/2, 3/3, 
or 3/4). The B22ir horizon has hue of 5YR or 7.5YR, value 
of 4 or 5, and chroma of 3 to 6. 

The C horizon has hue of 2.6YR to 7.5YR, value of 4 or 5, 
and chroma of 3 to 6. It is strongly acid to medium acid. 
The upper few inches of the sandstone ITR horizon generally 
is weathered and soft, but it becomes harder as depth increases. 

Kawbawgam soils are near Deerton and Onota soils. They 
are finer textured than Deerton soils and have a mottled B 
horizon, which Deerton and Onota soils lack. 


Kawbawgam sandy loam, 0 to 10 percent slopes 
(KgC).—This soil is in seepy areas on sandstone bedrock 
benches. Seepage along bedrock under higher adjacent 
soils causes this soil to be wet. In some areas the sandstone 
is soft and highly weathered. Bands and strata of loamy 
sand are common in this soil. Slopes dominantly range 
from. 0 to 6 percent but are as much as 10 percent. 

Included with this soil in mapping are a few areas of 
pootly drained Burt soils in depressions. Also included in 
higher areas are moderately well drained Onota or Munis- 
ing soils. 

This soil is used as woodland. Tt cannot be adequately 
drained with tile, because it is shallow over bedrock. 

The major limitations to the use of this soil for crops 
are seasonal wetness, depth to bedrock, and the hazard of 


DELTA COUNTY AND HIAWATHA NATIONAL FOREST OF ALGER AND SCHOOLCRAFT COUNTIES, MICHIGAN 41 


frost. Capability unit IIIwe-4 (3/Rbc); woodland suita- 
bility group 205; recreation group 8. 


Kawkawlin Series 


The Kawkawlin series consists of somewhat poorly 
drained, nearly level soils on till plains. These soils formed 
in loamy material. 

In a representative profile the surface layer is very dark 
grayish-brown silt loum 9 inches thick. The subsurface 
layer is mottled, light brownish-gray silt loam 1 inch 
thick. The subsoil is mottled, reddish-brown, firm heavy 
clay loam 11 inches thick. The upper part of the subsoil 
has tongues and streaks of light brownish-gray silt loam. 
The underlying material is mottled, reddish-brown clay 
loam. that extends to a depth of 60 inches or more. 


Kawkawlin soils have high available water capacity and 
high natural fertility. Permeability is moderately slow. 
These soils are excessively wet in spring. The seasonal 
high water table fluctuates between depths of about 1 and 
2 feet. Water stands on the surface for short periods after 
heavy rains. Runoff is slow. 

Nearly all areas of these soils are used for hay or are idle. 

Representative profile of Kawkawlin silt loam, 0 to 2 
percent slopes, in a cultivated field, south of Garden 
Creek in the NEMSEYNEY sec. 21, T. 39 N., R. 18 W., 
Delta County: 


Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) silt 
loam; moderate, coarse, granular structure; friable; 
neutral; abrupt, smooth boundary. 

A2—9 to 16 inches, light brownish-gray (LOYR 6/2) silt loam; 
common, fine, distinct, strong-brown (7.5YR 5/6) 
mottles; moderate, coarse, granular structure; friable; 
neutral; abrupt, broken boundary. 

B&A—10 to 13 inches, reddish-brown (2.5YR 4/4) heavy clay 
loam; nearly surrounded by light brownish-gray 
(1OYR 6/2) silt loam; few, medium, distinct, strong- 
brown (7.5YR 5/6) and grayish-brown (OYR 5/2) 
mottles; moderate, fine, subangular blocky structure; 
firm; 2 percent coarse fragments; neutral; gradual, 
wavy boundary. 

B2t—13 to 21 inches, reddish-brown (2.5YR 4/4) heavy clay 
loam; common, medium, distinct, yellowish-red 
(5 YR 5/6) mottles; few tongues of pale-brown (JOYR 
6/3) A2 material mottled with grayish brown COYR 
5/2) in upper part; moderate, fine, angular blocky 
structure; firm; 2 percent coarse fragments; mildly 
alkaline; gradual, wavy boundary. 

C—21 to 60 inches, reddish-brown (2.5YR 5/4) clay loam; 
common, medium, distinct, yellowish-red (SYR, 5/6) 
mottles in the upper 6 inches; weak, medium, sub- 
angular blocky structure; firm; 2 percent coarse frag- 
ments; slightly effervescent; moderately alkaline. 


The solum ranges from 20 to 26 inches in thickness. Reaction 
throughout the solum ranges from slightly acid to mildly alka- 
line. 

The Ap horizon has hue of 5YR to 10YR, value of 3, and 
chroma of I or 2. The A2 horizon has hue of 7.5YR or 10YR, 
value of 4 to 6, and chroma of 2, 

The B part of the B&A horizon has hue of 7.5YR or 10YR, 
value of 4 to 6, and chroma of 2. The A part of the B&A horizon 
has hue of 2.5YR or 5YR, value of 4 or 5, and chroma of 8 or 4. 

The B2t horizon has hue of 2.5YR or 5YR, value of 4 or 5, 
and chroma of 3 or 4. It is clay loam or silty clay loam. 

The C horizon has hue of 2.5YR to 7.5YR, value of 5, and 
chroma of 3 or 4, It is clay loam or silty clay loam. 

Kawkawlin soils are near Bowers and Nester soils. They are 
less stratified than Bowers soils because they formed in till 
material rather than in lacustrine material. They have a mot- 
tled B horizon, which Nester soils lack. 


Kawkawlin silt loam, 0 to 2 percent slopes (KI A).—This 
soil is on till plains. 

Included with this soil in mapping are a few small areas 
of Sundell soils and moderately well drained Nester soils, 
Also included are some areas where limestone bedrock is at 
a depth of about 4 to 6 feet. 

Nearly all of the acreage of this soil is used for hay or 
is idle. Part of itis planted to spruce. The major limitations 
to the use of this soil for crops are excessive seasonal wet- 
ness and poor tilth. Tiling is not always practical, because 
tile lines must run through adjacent soils where bedrock 
is at a depth of less than 3 feet. Management that main- 
tains soil structure is important on this soil. Capability 
unit [Iwe-2 (1.5b); woodland suitability group 203; 
recreation group 9. 


Keweenaw Series 


The Keweenaw series consists of well-drained, nearly 
level to moderately steep soils on till plains. These soils 
formed in dominantly sandy materials, 


In a representative profile the surface layer is black 
loamy sand 1 inch thick. The subsurface layer is reddish- 
gray loamy sand 7 inches thick. The upper part of the 
subsoil is dark reddish-brown, friable loamy sand 5 inches 
thick; the next part is reddish-brown, friable Joamy sand 
16 inches thick; the next part is yellowish-red, loose sand 
3 inches thick; and the lower part is reddish-brown, firm 
fine sandy loam and weak-red, firm loamy sand 7 inches 
thick. The underlying material is reddish-brown loamy 
sand. 


Keweenaw soils have low available water capacity and 
low natural fertility. Permeability is moderately rapid. 

Most areas of these soils are used as woodland. Some 
areas have been cleared but are idle. 


Representative profile of Keweenaw loamy sand, 0 to 
6 percent slopes, im. a wooded area, m the SEYSWY, sec. 
12, T. 46 N., R. 18 W., Alger County: 


Al—0 to 1 inch, black (1OYR. 2/1) loamy sand; weak, fine, 
granular structure; very friable; very strongly acid; 
abrupt, smooth boundary. 

A2—1 to 8 inches, reddish-gray (5YR 5/2) loamy sand; very 
weak, medium, granular structure; very friable; 
very strongly acid; abrupt, smooth boundary. 

B2thir—8 to 13 inches, dark reddish-brown (6YR 3/2) loamy 
sand; weak, medium, subangular blocky structure; 
friable; very strongly acid; clear, irregular boundary. 

B22ir—13 to 29 inches, reddish-brown (65YR 4/4) loamy 
sand; weak, medium, subangular blocky structure; 
friable; strongly acid; abrupt, wavy boundary. 

B38—29 to 32 inches, yellowish-red (5YR 4/6) sand; single 
grained; loose; strongly acid; abrupt, smooth 
boundary. 

B’&A’—32 to 39 inches, reddish-brown (2.5YR 4/4) fine sandy 
loam (B’), exterior of peds covered with weak-red 
(2.5YR 5/2) coarse loamy sand (A’); weak, coarses 
subangular blocky structure; firm; vesicular pore, 
in peds; clay bridging between sand graing and in 
some pores; strongly acid; clear, smooth boundary. 

C—39 to 60 inches, reddish-brown (2.5YR 5/4 and 5YR 4/4) 
loamy sand; massive; friable; 3 percent coarse 
fragments; medium acid. 


The solum ranges from 36 to 50 inches in thickness. Reaction 
throughout the profile ranges from very strongly acid to 
medium acid, 

The Al horizon has hue of 5YR to 10YR, value of 2, and 
chroma of 1 or 2, The A2 horizon has hue of 5YR or 7.5YR, 
value of 4 to 6, and chroma of 2, 
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The B2thir horizon is dark reddish-brown (5 YR 3/2 or 3/3) 
loamy sand or loamy fine sand. The B22ir horizon has hue of 
5YR, value of 3 to 5, and chroma of 2 to 6. It is loamy sand or 
loamy fine sand. The B38 horizon has hue of 5YR or 7.5YR, 
value of 4 or 5, and chroma of 4 to 6. It is sand or loamy sand. 
The B’ part of the B’&A’ horizon has hue of 2.5YR or 5YR, 
value of 3 or 4, and chroma of 3 or 4. It is commonly 1 or 2 
texture classes finer than the material above or below. The A‘ 
part of the B’&A’ horizon has hue of 2.5YR or 5YR, value of 
5 or 6, and chroma of 2 to 4. The B’&A’ horizon exhibits weak 
fragipan characteristics. It is friable to firm when moist and 
slightly hard when dry, and it is brittle in places. 

The C horizon has hue of 2.5YR to 7.5YR, value of 4 to 6, 
and chroma of 8 to 6. It is sand or loamy sand and has some 
thin sandy loam bands in a few places. 

Keweenaw soils are near Blue Lake, Kalkaska, and Muni- 
sing soils. They are generally finer textured in the upper part 
of the B horizon and C horizon than Blue Lake soils, They 
are finer textured than Kalkaska soils and have a B/&A’ 
horizon, which Kalkaska soils lack. They are coarser textured 
than Munising soils, and they lack the fragipan that is charac- 
teristic of Munising soils. 

Keweenaw loamy sand, 0 to 6 percent slopes (KnB).— 
This soil is on till plains. It has the profile described as 
representative of the series. The underlying material is 
loamy sand till, but sand or sandy loam pockets are 
present in some areas. Runoff is slow, and the hazard of 
erosion is slight. ae 

Included with this soil in mapping are areas of Kal- 
kaska, Blue Lake, Munising, and. Steuben soils. Also 
included are some stony areas. 

This soil is used mainly as woodland. | 

The major limitations to the use of this soil for crops 
are low natural fertility and droughtiness. Capability unit 
IlIs-4 (40-0); woodland suitability group 2s1; recreation 
croup 2. 

Keweenaw loamy sand, 6 to 18 percent slopes (KnD).— 
This soil is on till plains. The underlying material is 
loamy sand till, but sand and sandy loam pockets are in 
some areas. Runoff is slow, and the hazard of erosion is 
moderate to severe. 

_Included_with this soil in mapping are small areas of 
Kalkaska, Blue Lake, Munising, and Steuben soils. Also 
included are some stony areas. 

‘This soil is used as woodland. 

The major limitations to the use of this soil for crops 
are steepness, droughtiness, and low natural fertility. 
Capability unit [Ve-9 (4a-a); woodland suitability group 
2s1; recreation group 3. 


Kinross Series 


The Kinross series consists of poorly drained, nearly 
level soils on outwash. plains, lake plains, and till plains. 
‘These soils formed in sandy material. 

In a representative profile the surface layer is black 
muck 6 inches thick. The subsurface layer is grayish- 
brown sand 4 inches thick. The upper part of the subsoil 
is dark reddish-brown, nonsticky, nonplastic sand 14 inches 
thick, and the lower part is dark-brown, nonsticky, non- 
plastic sand 18 inches thick. The underlying material, at 
a depth of 36 inches, is brown sand. 

Kinross soils have very low available water capacity 
and low natural fertility. Permeability is very rapid. The 
seasonal high water table is near the surface much of the 
year. Runoff is slow or ponded. 

Kinross soils are used. as woodland. 
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Representative profile of Kinross mucky sand, in a 
wooded area, in the NWYSEYSEXNW*% sec. 15, T. 43 
N., R. 19 W., Delta County: 


02—6 inches to 0, black (5YR 2/1) muck; weak, medium, 
granular structure; very friable; many roots; very 
strongly acid; clear, smooth boundary. 

A2e—0 to 4 inches, grayish-brown (10YR. 5/2) sand; few, fine 
faint, dark-gray (LOYR 4/1) mottles; single grained; 
nonsticky; very strongly acid; clear, wavy boundary. 

B21hir—4 to 6 inches, dark reddish-brown (5YR 3/2) sand; 
single grained; nonsticky; very strongly acid; gradual, 
wavy boundary. 

B22ir—6 to 18 inches, dark reddish-brown (SYR 3/4) sand; 
few, medium, faint, dark reddish-brown (5YR 3/2) 
mottles; single grained; nonsticky; strongly acid; 
gradual, wavy boundary. 

B3—18 to 36 inches, dark-brown (7.5YR 4/4) sand; single 
grained; nonsticky; strongly acid; gradual, wavy 
boundary. 

C—36 to 60 inches, brown (7.5YR 5/4) sand; single grained; 
nonsticky; strangly acid. 

The solum ranges from 20 to 44 inches in thickness. Reaction 
throughout the profile is very strongly acid or strongly acid. 

About 4 to 6 inches of sphagnum moss is above the 02 horizon 
in a few arenas. The 02 horizon has hue of 5YR to lOYR, value 
of 2, and chroma of 1 or 2. It is muck or mucky peat. The 

A2g horizon has hue of 2.5Y to 1OYR, value of 5 or 6, and 

chroma of 1 or 2, ; 

The B2thir horizon has hue of 5YR to 1OYR, value of 2 to 

4, and chroma of 2 or 3, The B22ir horizon has hue of 5YR to 

10 YR, value of 3 to 5, and chroma of 2 to 6. The color of the 

B38 horizon is transitional between that of the B22ir horizon 

and the C horizon. 

The C horizon has hue of 7.5YR to 1OYR, value of 5 or 6, 
and chroma of 3 or 4, Mottling is absent or faint in the subsoil. 
Kinross soils are near Au Gres, Roscommon, and Saugatuck 
soils. They have a B horizon that contains more organic matter 
and generally has a thicker, muckier surface layer than Au Gres 
soils. They have a darker B horizon than Roscommon soils. 

They lack the cemented B horizon that is characteristic of 

Saugatuck soils. 

Kinross mucky sand (0 to 2 percent slopes) (Kr).— 
This soil is on outwash plains, lake plains, and till plains. 

Included with this soil in mapping are a few small knolls 
of somewhat poorly drained Au Gres soils and some areas 
of very poorly drained Dawson soils. Also included are 
some areas of soils that have a lighter colored subsoil than 
that of this Kinross soil. 

This soil is used as woodland. ; 

The major limitations to the use of this soil as woodland 
and for crops are wetness, hazard of frost, high acidity, and 
low natural fertility. Capability unit VIIwe-3 (5c) ; wood- 
land suitability group 5w1; recreation group 10. 


Kiva Series 


The Kiva series consists of well-drained, nearly level 
to steep soils on outwash. plains and. till plains. These soils 
formed in 12 to 24 inches of loamy material over gravelly 
and sandy material. 

In a representative profile the surface layer is black 
sandy loam 2 inches thick. The subsurface layer is brown 
sandy loam 3 inches thick. The upper part of the subsoil is 
dark reddish-brown, friable sandy loam 7 inches thick, 
and the lower part is dark-brown, friable gravelly sandy 
Joam 10 inches thick. The underlymg material, at a depth 
of 22 inches, is brown sand and gravel. 

Kiva soils have moderate available water capacity in the 
loamy layers and very low available water capacity in, the 
underlying material. Natural fertility is low. Permeability 


DELTA COUNTY AND HIAWATHA NATIONAL FOREST OF ALGER AND SCHOOLCRAFT COUNTIES, MICHIGAN 


is moderate in the loamy layers and very rapid in the 
underlying material. 
TXiva soils ave used for hay and pasture, as woodland, and 
as a source of gravel. 
Representative profile of Kiva sandy loam, 0 to 6 
percent slopes, in a wooded. area, in the SEXSEZSW% 
sec. 27, T. 42 N., R. 21 W., Delta County: 


Al—O to 2 inches, black (LOYR 2/1) sandy loam; weak, fine, 
granular structure; very friable; 2 percent coarse 
frngments; slightly acid; abrupt, smooth boundary. 

A2—2 to 5 inches, brown (10YR, 5/3) sandy loam; weak, 
medium, granular structure; very friable; 2 percent 
course fragments; slightly acid; clear, wavy boundary. 

B2lir—5 to 12 inches, dark reddish-brown (SYR 3/4) sandy 
loam; weak, medium, subangular blocky structure; 
friable; 2 percent coarse fragments; slightly acid; 
clear, wavy boundary. 

B22ir—12 to 22 inches, dark-brown (7.5YR 4/4) gravelly 
sandy loam; weak, medium, subangular blocky 
structure; friable; 25 percent coarse fragments; 
slightly acid; gradual, wavy boundary. 

TIC—22 to 60 inches, brown (7.5YR. 5/4) stratified sand and 
gravel; single grained; loose; 25 percent coarse frag- 
ments; strongly effervescent; moderately alkaline. 

The solum ranges from 12 to 24 inches in thickness. Reaction 
of the solum ranges from slightly acid to mildly alkaline. 

In cultivated areas there is a very dark brown (LOYR 2/2) 
Ap horizon 6 to 8 inches thick. The Al horizon is black (6¥R 
2/1 or LOYR 2/1). The A2 horizon has hue of 5YR to 10YR, 
value of 5 or 6, and chroma of 2 or 3. 

The B2iir horizon has hue of 5YR or 7.5 YR, value of 3 or 4, 
and chroma of 3 or 4. The B22ir horizon has hue of 5YR, to 
10YR, value of 3 or 4, and chroma of 8 or 4. It is gravelly sandy 
loam or sandy loam, 

The LIC horizon has hue of 7.5YR or 10 YR, value of 4 to 6, 
and chroma of 2 to 4. The gravel in the TIC horizon is domi- 
nantly limestone and a small amount of sandstone. The ITC 
horizon contains many cobblestones in a few places. 

Kiva soils are near Chatham, Longrie, Onaway, and Summer- 
ville soils. They lack the bedrock that underlies Longrie and 
Summerville soils. They lack the clayey B’2 horizon and the 
loamy C horizon of Onaway soils. They have a thinner solum 
and a slightly coarser textured ITC horizon than Chatham soils. 


Kiva sandy loam, 0 to 6 percent slopes (KsB).—This 
soil is on outwash plains and till plains. Sand, gravel, and 
cobblestones make up most of the underlying material, 
but some areas have limestone slabs in the substratum. 
This soil has the profile described as representative of the 
series. Runoff is slow, and the hazard of erosion is slight. 

Included with this soil in mapping are a few areas of 
Longrie and Summerville soils. Also included are some 
stony areas and a few areas where the subsoil is loamy 
sand or loam. 

This soil is used as woodland and for farming. Adapted 
crops are grown, but the soil is maimly used for hay and 
pasture. 

The major limitations to the use of this soil are drought- 
iness and low natural fertility. 

This soil is a good source of gravel. Capability unit 
TIIs-4 (4a): woodland suitability group 2f1; recreation 
group 4. 

Kiva sandy loam, 6 to 20 percent slopes (Ks D).—This 
soil is on ridges and short side slopes on till plains and 
outwash. plains. Runoff is slow to medium in the sloping 
areas and rapid in the steep areas. Most areas of this soil 
have grass and tree cover that greatly reduces runoff. The 
hazard of erosion is moderate to severe. 

The surface layer and subsoil of this soil in a few areas 
contain cobblestones, and the substratum contains more 
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large cobblestones and limestone slabs than Kiva sandy 
loam, 0 to 6 percent slopes. The surface layer is gravelly 
loamy sand in some areas. 

Included with this soil in mapping are small areas 
where the underlying material is gravelly sandy loam or 
gravelly loamy sand. Also included in cultivated areas 
are soils, on small knobs and ridges, that have had part of 
the topsoil removed through erosion or by tillage. 

Most of this soil is used as woodland. 

The major limitations to the use of this soil are drought- 
iness, steepness, and the hazard of erosion. 

This soil is a good source of gravel. Capability unit 
TVe-9 (40); woodland suitability group 2f1; recreation 
group 6. 


Lake Beaches 


Lake beaches (0 to 4 percent slopes) (Lb) consists of a 
narrow strip of sandy beach and dunes along the shore 
of Lake Superior. The beach generally ranges from about 
100 to 200 feet in width, but some dunes extend inland 
as much as 500 feet. This land type is adjacent to areas 
of Shelldrake soils in the vicinity of Au Train. 

This land type is treeless, and the sand is blown readily 
by strong winds. Capability unit VITIs-1; woodland 
suitability group not assigned; recreation group not 
assigned. 


Limestone Rock Land 


Limestone rock land (0 to 3 percent slopes) (Lm) 
consists of nearly level or gently sloping areas where 
limestone bedrock is within 10 inches of the surface 
(fig. 10). The soil material on the surface is dominantly 
black or dark-brown fine sandy loam or loam. Most 
areas are well drained, but some are seepy most of the 
year. In some areas the surface is covered by limestone 
slabs 1 foot to 2 feet in diameter, and other areas are 
nearly free of stones. A few areas have large limestone 
boulders on the surface. 

Included with this land type im mapping are a few 
areas of Summerville soils where the soil material is more 
than 10 inches thick. In the larger areas are some lime- 
atone escarpments and some cobbly beach ridges about 
3 or 4 feet high and 15 to 20 feet wide. Rock outcrops 
occupy from 1 to 10 percent of the total area. 

Limestone rock land has very low available water 
capacity and is therefore very droughty. Runoff is slow 
or very slow. Water moves downward through fissures 
and fractures in the limestone. 

Most areas of Limestone rock land are used as wood- 
land. Tree species include varying amounts of white-cedar, 
balsam fir, aspen, and white birch. The hazard of wind- 
throw is severe. 

Some areas are used for grazing. Grazing is limited to 
spring months because of droughtiness during summer. 

The major limitations to the use of this land type are 
shallow soil depth, droughtiness, and stoniness. Capability 
unit VIIIs-2; woodland suitability group not assigned; 
recreation group 12. 


44 SOIL 


SURVEY 


Figure 10.—A typical area of Limestone rock land. Siumps are white-cedar. 


Longrie Series 


The Longrie series consists of well drained or moderately 
well drained, nearly level to moderately steep soils on till 
plains and bedrock benches. ‘These soils formed in loamy 
material 20 to 40 inches thick over limestone bedrock. 

In a representative profile the surface layer is very dark 
grayish-brown sandy loam 8 inches thick, The subsurface 
layer is light brownish-gray sandy loam 2 inches thick. 
The upper part of the subsoil is dark reddish-brown, 
friable sandy loam 2 inches thick, the middle part is 
reddish-brown, friable sandy loam 6 inches thick, and the 
lower part is reddish-brown, friable loam 6 inches thick. 
The underlying material is light reddish-brown loam 4 
inches thick. Limestone bedrock is at a depth of 28 inches. 

Longrie soils have moderate available water capacity 
and medium natural fertility. Permeability is moderate. 

Longrie soils are used for all adapted crops and as 
woodland. Hay, oats, and pasture are the main crops, but 
some potatoes, corn for silage, and dryfield beans are also 
grown. 

Representative profile of Longrie sandy loam, 2 to 6 
percent slopes, in a cultivated area, in the NWKANWXSWH 
sec, 36, T. 89 N., R. 22 W., Delta County: 

Ap—0 to 8 inches, very dark grayish-brown (JOYR 3/2) sandy 
loam; moderate, medium, granular structure; friable; 
less than 2 percent coarse fragments; neutral; abrupt, 
smooth boundary. 


A2—8 to 10 inches, light brownish-gray (LOYR 6/2) sandy 
loam; weak, thin, platy structure; friable; 2 percent 
coarse fragments; neutral; abrupt, broken boundary. 

B21lir—10 to 12 inches, dark reddish-brown (5YR 3/4) sandy 
Joam; weak, fine, granular structure; friable; 2 per« 

: cent coarse fragments; neutral; clear, wavy boundary. 

B22ir—12 to 18 inches, reddish-brown (5YR 4/4) sandy loam; 
weak, fine, granular structure; friable; 2 percent 
coarse fragments; neutral; abrupt, wavy boundary. 

B38—18 to 24 inches, reddish-brown (5YR 4/3) loam; weak, 
fine, subangular blocky structure; friable; 2 percent 
coarse fragments; mildly alkaline; abrupt, wavy 
boundary. 

C—24 to 28 inches, light reddish-brown (SYR 6/3) loam; 
weak, fine, subangular blocky structure; friable; 3 
percent coarse fragments; strongly effervescent 
moderately alkaline; abrupt, smooth boundary. 

IIT R—28 inches, limestone bedrock. 


The solum ranges from 18 to 36 inches in thickness. Depth 
to bedrock ranges from 20 to 40 inches but is dominantly 
24 to 34 inches. Limestone flags are common in a few places. 
Reaction of the solum ranges from slightly acid to mildly 
alkaline; the higher reaction is in the lower part. 

In undisturbed profiles there is a black (5YR 2/1 or 1OYR 
2/1) or dark reddish-brown (5YR 2/2) At horizon 1 to 4 inches 
thick. The Ap horizon has hue of 5YR to 10 YR, value of 2 or 3, 
and chroma of 1 or 2, The A2 horizon has hue of 5YR to 1OYR, 
value of 5 or 6, and chroma of 2. 

The B2lir horizon has hue of 5YR to 1OYR, value of 3 or 4, 
and chroma of 3 or 4. It is sandy loam or loam. The B22ir 
horizon has hue of 5YR to 10 YR, value of 4 or 5, and chroma of 
3 to 6. It is sandy loam or loam, The B3 horizon has hue of 
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5YR.to 7.5 YR, value of 4 to 5, and chroma of 3 or 4. It is 
sandy loam or loam. 

The C horizon has hue of 2.5YR to 10YR, value of 5 or 6, 
and chroma of 3 or 4. It is sandy loam or loam. The C horizon 
is mottled where the soil is moderately well drained. 

Longrie soils are near Onaway, Summerville, Sundell, and 
Trenary soils. They have bedrock at a depth of 20 to 40 inches, 
which is lacking in Onaway and Trenary soils and is at a depth 
of 10 to 20 inches in Summerville soils. They lack the mottled 
B horizon that is characteristic of Sundell soils, 


Longrie sandy loam, 0 to 2 percent slopes (LoA).— 
This soil is on till plains and bedrock benches. Runoff is 
slow, and the hazard of erosion is slight. 

Included with this soil in mapping are a few areas of 
Onaway or Trenary soils where this soil is near its maxi- 
mum depth. In these areas a clayey layer is in the lower 
part of the subsoil. Also included are areas of somewhat 
poorly drained Sundell soils in small depressions and small 
areas of Summerville soils. 

This soil is used as woodland and for crops. Under proper 
management this soil is suited to adapted crops. Some of 
the shallower areas tend to be somewhat droughty. 

The main limitation to the use of this soil is seasonal 
droughtiness in some of the shallower areas. Capability 
unit ITlTIs-2 (3/Ra); woodland suitability group 201; 
recreation group 4. 

Longrie sandy loam, 2 to 6 percent slopes (LoB).— 
This soil is on till plains and bedrock benches. It has the 
profile described as representative of the series. Runoff 
is slow, and the hazard of erosion is slight. 

Included with this soil in mapping are areas of Onaway 
or Trenary soils, where this soil approaches its maximum 
depth, and areas of Summerville soils. In these areas a 
clayey layer is in the lower part of the subsoil. Also in- 
cluded are areas of soils that have slopes of less than 2 per- 
cent and some areas of soils that have slopes of more 
than. 6 percent. 

This soil is used as woodland and for crops. It responds 
well to good management, and it can be used for all adapted 
crops. Some of the shallower areas tend to be droughty. 
Practices that control erosion and maintain organic-matter 
content are needed on this soil. 

The major limitation to the use of this soil is seasonal 
droughtiness in some of the shallow areas. Capability 
unit I[Te-8 (3/Ra); woodland suitability group 201; 
recreation group 4. 

Longrie and Summerville sandy loams, 6 to 18 percent 
slopes (LsD).—The soils in this mapping unit are in 
areas that ave shallow over limestone bedrock. Longrie 
soils are 20 to 40 inches deep, and Summerville soils are 
10 to 20 inches deep. Slopes that exceed 12 percent are 
seldom more than 100 feet long. Runoff is medium to 
rapid, and the hazard of erosion is severe. Soil depth is 
variable within short distances but ranges from about 
10 to 40 inches. 

Included with this soil in mapping are areas of limestone 
outcrop, in some of the steeper areas, and some very stony 
areas. Also included are a few areas where the slopes exceed 
18 percent. 

These soils are used for pasture or as woodland. Some 
of the shallower areas are droughty. 

The major limitations to the use of these soils for crops 
are steepness and the hazard of erosion. Capability unit 
Vie-3 (3/Ra, Ra); woodland suitability group 201 for 
Longrie, 3d1 for Summerville; recreation group 12. 
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Lupton Series 


The Lupton series consists of very poorly drained, 
nearly level or depressional soils on till plains and outwash. 
plains. The soils formed in woody and herbaceous organic 
materials. 

In a representative profile the surface layer is black 
mucky peat (hemic material) 3 imches thick. The next 
two layers are black muck (sapric material) that have a 
total thickness of 43 inches. The next layer is very dark 
brown mucky peat (hemic material) 13 inches thick. The 
lower layer, at a depth of 59 inches, is black mucky peat 
(hemic material). 

Lupton soils have very high available water capacity 
and low natural fertility. Permeability is rapid. The 
seasonal high water table is at or near the surface most of 
the year, but it drops to a depth of 18 to 380 inches in 
extended dry periods. Runoff is very slow or ponded. 

These soils are not used for crops, because of wetness 
and a severe hazard of frost. They are used as woodland 
and for wildlife habitat. 

Storage of water is an important function of these soils. 
Most areas are directly connected to the surface drainage 
system and have streamflow through. them. 

Representative profile of Lupton muck, in an area of 
Carbondale, Lupton, and Rifle soils, in a wooded area, in 
the SWKNWYNWY sec. 24, T. 43 N., R. 20 W., Delta 
County: 

Oe1—0 to 3 inches, black (5YR 2/1, broken face, rubbed and 
pressed) hemic material; about 50 percent fiber, 12 
percent rubbed; weak, medium, subangular blocky 
structure; nonsticky; fibers are woody; neutral; 
abrupt, smooth boundary. 

On1—3 to 7 inches, black (6YR 2/1, broken face, rubbed and 
pressed) sapric material; about 30 percent fiber, less 
than 10 percent rubbed; weak, medium, subangular 
blocky structure; nonsticky; fibers are woody; 
neutral; clear, wavy boundary. 

Oan2—7 to 46 inches, black (6YR 2/1, broken face, rubbed and 
pressed) sapric matcrial; about 30 percent. fiber, less 
than 10 rubbed; weak, coarse, subangular blocky 
structure; nonsticky; fibers are woody; slightly acid; 
clear, wavy boundary. 

Oc2—46 to 59 inches, very dark brown (10YR 2/2), black 
(lOYR 2/1, rubbed and pressed) hemie material; 
about 50 percent fiber, 15 percent rubbed; massive; 
nonsticky; fibers are herbaceous; slightly acid; clear, 
wavy boundary. 

Oe3—59 to 73 inches, black (1OYR 2/1, broken face, rubbed 
and pressed) hemic material; about 65 percent fiber; 
80 percent rubbed; massive; nonsticky; fibers are 
herbaceous; slightly acid. 


The organic material is more than 51 inches thick. Most of 
the organic material is woody or herbaceous. Woody fragments 
are common in most areas, and they consist of stumps, branches, 
or twigs. The organic material has hue of 5YR to 1OYR, value 
of 2 or 8, and chroma of 0 to 8. Reaction ranges from medium 
acid to mildly alkaline. 

The surface tier is dominantly sapric material but commonly 
is a comhination of hemie and sapric material. The subsurface 
tier is dominantly sapric material. More than two-thirds of the 
subsurface and bottom tiers is saprie material. Some layers of 
hemic material are present, but they make up less than one- 
third, by volume, of the subsurface and bottom tiers. 

Lupton soils are near Carbondale, Cathro, Rifle, and Tacoosh 
soils. They have less hemic material in the subsurface tier than 
Carbondale and Rifle soils. They lack a mineral layer at a depth 
of 16 to 51 inches, which is characteristic of Cathro and Tacoosh 
soils. 


46 SOIL SURVEY 


Made Land 


Made land (Ma) consists of areas where the original 
soil material has been covered or removed to such an 
extent that a recognizable soil profile is no longer evident. 
It also consists of areas that have been artificially filled 
with earth or trash, or both, and smoothed. Made land 
is most commonly in and around urban areas. Onsite 
investigation is needed to determine the potential of each 
area for usc and management. Capability unit VITIs-3; 
woodland suitability group not assigned ; recreation group 
not assigned. 


Mancelona Series 


The Mancelona series consists of well-drained, nearly 
level to moderately steep soils on outwash plains. These 
soils formed in sandy material, 20 to 40 inches thick, and 
in the underlying gravelly and sandy material. 

Tn a representative profile the surface layer is black 
organic matter 2 inches thick. The subsurface layer is 
brown loamy sand 6 inches thick. The upper part of the 
subsoil is dark-brown, very friable loamy sand 9 inches 
thick, the middle part is strong-brown, very friable loamy 
sand 5 inches thick, and the lower part is reddish-brown, 
friable light gravelly clay loam 4: inches thick. The under- 
lying material, at a depth of 24 inches, is brown gravel, 
sand, and gravelly loamy sand. 

Mancelona soils have low available water capacity and 
low natural fertility. Permeability is moderately rapid. 

A very small acreage of these soils is used for crops. 
Most areas of these soils are used as woodland. The soils 
are a potential source of gravel. 

Representative profile of Mancelona loamy sand, 6 to 18 
percent slopes, in a wooded area, in the NWYSEYSE 
soc. 31, T.43 N., R. 20 W., Delta County: 


02—2 inches to 0, black (65¥YR 2/1) organic matter, weak, 
fine, granular structure; very friable; neutral; abrupt, 
smooth boundary. 

A2—0 to 6 inches, brown (7.5 YR 5/2) loamy sand; very weak, 
fine, granular structure; very friable; neutral, clear, 
wavy boundary. 

B2lir—6 to 15 inches, dark-brown (7.5YR 4/4) loamy sand; 
weak, fine, subangular blocky structure; very friable; 
neutral; gradual, wavy boundary. 

B22ir—15 to 20 inches, strong-brown (7.5YR 5/6) loamy 
sand; weak, fine, subungular blocky structure; very 
friable; neutral; gradual, wavy boundary. 

TIB’2t—20 to 24 inches, reddish-brown (YR 4/4) light 
gravelly clay loam; weak, fine, subangular blocky 
structure; friable; thin clay films on pebbles and 
gravel; 20 percent coarse fragments; neutral; clear, 
wovy boundary. } 

IIC—24 to 60 inches, brown (7.5YR. 5/4) stratified gravel, 
sand, and gravelly loamy sand; single grained; loose; 
25 percent coarse fragments; slightly effervescent; 
moderately alkaline. 


The solum ranges from 20 to 40 inches in thickness but is 
most commonly 20 to 30 inches thick, which carresponds to the 
depth to stratified material. Reaction throughout the solum 
ranges from medium acid to neutral. 

The O2 horizon is black (5 YR 2/1 or 7.5YR 2/0). A black 
(8YR 2/1) Al horizon 1 inch to 2 inches thick is present in 
some places. In cultivated areas there is a dark-brown (7.5YR 
3/2) or very dark gray (LOYR 3/1) Ap horizon 7 to 10 inches 
thick. The A2 horizon is brown (7.5YR 5/2) or pinkish gray 
(7.5 YR 6/2). ; 

A thin, dark reddish-brown (5YR 3/4) Bhir horizon 1 inclt 
to 2 inehes thick is present in some places. The B2lir horizon 


has hue of 5YR or 7.5 YR, value of 4, and chroma of 4 or 6, The 
aan horizon has hue of 7.5 YR, value of 5 or 6, and chroma of 

or 6. 

A light yellowish-brown (LO YR 6/4) loamy sand A’2 horizon 
1 inch to 5 inches thick is present in some areas. The ITB’2t 
horizon has hue of 5YR or 7.5 YR, and value and chroma of 4. 
Tt ranges from sandy loam to gravelly clay loam. The TIC hori- 
zon has hue of 7.5YR or LOYR, value of 4 to 6, and chroma of 
3 or 4, It ranges from stratified gravelly loamy sand to gravel 
and sand. 

Mancclona soils are near Hast Lake, Kalkaska, Karlin, and 
Rubicon soils. They have a Bt horizon, which Hast Lake soils 
lack. They have a Bt horizon and gravel in the underlying ma- 
terial, both of which Kalkaska, Karlin, and Rubicon soils lack. 
They are coarser textured in the A horizon and in the upper 
part of the B horizon than Karlin soils. 

Mancelona loamy sand, 0 to 6 percent slopes (McB).— 
This soil is on outwash plains. Runoff is slow, and the 
hazard of erosion is slight. 

Included with this soil in mapping are a few arenas of 
Kalkaska and East Lake soils. Also included are areas 
where the surface Jayer is sand or sandy loam. 

Most of this soil 1s used as woodland. A small acreage 
is used for small grain or pasture. 

The major limitations to the use of this soil for crops 
are droughtiness, low natural fertility, and the hazard of 
soil blowing. 

This soil is a potential source of gravel. Capability 
unit TIs-4 (4a); woodland suitability group 281; recrea- 
tion group 2. 

Mancelona loamy sand, 6 to 18 percent slopes (Mc D).— 
This soil is on outwash plains. It has the profile described 
as representative of the series. Runoff is slow to medium, 
and the hazard of erosion is moderate. 

Included with this soil m mapping are a few areas of 
Kalkaska and East Lake soils and some areas where the 
surface layer ig sand. Also included are some areas where 
the slope exceeds 18 percent. 

Nearly all areas of this soil are used as woodland. 

The major limitations to the use of this soil are 
droughtiness, steepness, low natural fertility, and the 
hazard of erosion. 

‘This soil is a potential source of gravel. Capability unit 
IWe-9 (4a); woodland suitability group 2s1; recreation 
group 3. 


Marsh 


Marsh (0 to 2 percent slopes) (Mh) consists of inland 
lake borders that are under water much of the year 
and of areas bordermg Lake Michigan. Along Lake 
Michigan these nreas range from less than 100 feet to 
4 mile in width. These areas are wider during periods of 
low water. Most areas remain wet, even when the water 
recedes, as a result of seepage from adjacent higher areas 

The soil material in areas of Marsh ranges from sand 
to clay loam. Bedrock is at a depth of less than 2 feet to 
more than 10 feet. The soil material varies, but it generally 
is the same as that in which soils adjacent to the shore 
formed. 

Trees do not grow on Marsh. The vegetation is com- 
monly sedges, cattail, reeds, and other water-loving plants. 
The areas of Marsh have little value except for wildlife 
habitat and for hunting. Some areas are excellent duck 
habitat. Capability unit Villwe-2; woodland suitability 
group not assigned; recreation group not assigned. 
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Melita Series 


The Melita series consists of well drained and moder- 
ately well drained, nearly level or gently sloping soils 
on till plains and outwash plains. These soils formed im 
40 to 60 inches of sandy material and in the underlying 
loamy material. 

Tn a representative profile the surface layer is black sand 
2 inches thick. The subsurface layer is pinkish-gray sand 
8 inches thick. The upper part of the subsoil is dark red- 
dish-brown, very friable sand 3 inches thick, the next 
part is dark-brown, very friable sand 6 inches thick, the 
next part of the subsoil is reddish-brown, very friable 
sand 25 inches thick, the next lower part is reddish-brown, 
firm heavy loam and reddish-gray, firm sandy loam 4 
inches thick, and the lower part 1s reddish-brown, firm 
heavy loam 6 inches thick. The underlying material, at 
a depth of 54 inches, is reddish-brown loam. 

Melita soils have very low available water capacity 
in the sandy layers and high available water capacity 
in the underlymg material. Natural fertility is low. 
Permeability is rapid in the sandy layers and moderately 
slow in the loamy layers. Runoff 1s slow. 

Most areas of these soils are used as woodland. 

Representative profile of Melita sand, 0 to 6 percent 
slopes, in a wooded area, in the NEAZNEANEY sec. 3, 
T. 40 N., R. 18 W., Delta County: 


A1—0 to 2 inches, black (5 YR 2/1) sand; weak, fine, granular 
structure; very friable; slightly acid; abrupt, smooth 
boundary. 

A2—2 to 10 inches, pinkish-gray (7.5YR 6/2) sand; weak 
fine, granular structure; very friable; slightly acid; 
abrupt, wavy boundary. 

B2hir—10 to 13 inches, dark reddish-brown (SYR 3/2) 
sand; weak, fine, granular structure; very friable; 
slightly acid; abrupt, irregular boundary. 

B22ir—13 to 19 inches, dark-brown (7.5YR 4/4) sand; weak, 
fine, subangular blocky structure; very friable; 
medium neid; clear, irregwar boundary. 

B3—19 to 44 inches, strong-brown (7.5YR. 5/6) sand; weak, 
fine, subangular blocky structure; very friable; 
medium acid; sbrupt, wavy boundary. 

TIB’&A’—44 to 48 inches, reddish-brown (2.5¥R 4/4) heavy 
loam (B’); most peds surrounded by reddish-gray 
(5YR 5/2) sandy loam (A’); A’ part makes up about 
15 percent of the horizon; weak, medium, subangular 
blocky structure; firm; 2 percent coarse fragments; 
slightly acid; clear, wavy boundary. 

ILB/2t—48 to 54 inches, reddish-brown (2.5YR 4/4) heavy 
loam; weak, medium, subangular blocky structure; 
firm; thin clay films on faces of peds; occasional 
tongues of ITA’2 material; neutral; abrupt, wavy 
boundary. 

TIC—54 to 60 inches, reddish-brown (2.5YR 5/4) loam; 
weak, medium, platy structure; friable; contains few 
limestone pebbles; 3 percent coarse fragments; 
slightly effervescent; mildly alkaline. 


The solum ranges from 46 to 74 inches in thickness. Depth 
to loamy material ranges from 40 to 60 inches. Reaction of 
the solum ranges from strongly acid to neutral, and it is 
commonly more acid in the sandy horizons than in the loamy 
horizons. 

The Al horizon is black (SYR 2/1 or 10YR 2/1) or very 
dark gray (1OYR 3/1). In cultivated areas the Ap horizon is 
very dark brown (lOYR 2/2) or very dark gray (10YR 3/1) 
and is 6 to 10 inches thick. The A2 horizon has hue of 7.5YR 
or 1OYR, value of 5 or 6, and chroma of | or 2. 

The B2lhir horizon has hue of 5YR or 7.5YR, value of 3 or 
4, and chroma of 2 to 4. It is sand, loamy sand, or loamy fine 
sind. The B22ir horizon has hue of 5YR to 10YR, value of 4 or 
5, and chroma of 3 to 8. It is sand, loamy sand, or loamy 
fine sand. The B3 horizon has hue of 7.5Y¥R or 10¥R, value of 
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5 or 6, and chroma of 4 or 6. It is sand, loamy sand, or loamy 
fine sand. 

The A’ part of the ITB’ & A’ horizon has hue of 5YR to 1OYR, 
value of 5 or 6, and chroma of 2 or 3. It is loamy sand or 
sandy loam. The B’ part of the ITB’&A’ horizon and the 
TIB’2t horizon has hue of 2.6YR to 7.5YR, value of 3 to 5, 
and chroma of 3,or 4. It is loam to clay loam. The TIC horizon 
has hue of 2.56YR to 1JOYR, value of 4 or 5, and chroma of 
4 or 6, The IIC horizon is stony in a few places. 

Melita soils are near Kalkaska, Menominee, and Rubicon 
soils. They have loamy material at a depth of 40 to 60 inches, 
which Kalkaska and Rubicon soils lack and which is at a depth 
of 20 to 40 inches in Menominee soils. 

Melita sand, 0 to 6 percent slopes (MIB).—This soil is 

on till plains and outwash plains. Runoff is slow or very 
slow. Soil blowing is a hazard if the soil is exposed. 
__ Included with this soil in mapping are a few areas of 
Kalkaska or Menominee soils. Also included are some 
moderately eroded places in areas where this soil has been 
cultivated. The surface layer is dark reddish brown in 
these areas. 

Most of this soil is used as woodland. The soil is used for 
crops only where it is included in a larger field of finer 
textured soils, and it generally is managed the same as 
these soils. 

The major limitations to the use of this soil for crops 
are droughtiness, low natural fertility, and the hazard. of 
soil blowing. Capability unit TVs-4 (5/2a); woodland 
suitability group 281; recreation group 1. 


Menominee Series 


The Menominee series consists of well drained and 
moderately well drained, nearly level to moderately steep 
soils on till plains, lake plains, and outwash plains. These 
soils formed in sandy materials, 20 to 40 inches thick, and 
in the underlying loamy materials. 

In a representative profile the surface layer is black 
loamy sand 10 inches thick. The subsurface layer is 
reddish-gray sand 8 inches thick. The upper part of the 
subsoil is dark reddish-brown, very friable sand 2 inches 
thick, the next part is yellowish-red, very friable sand 15 
inches thick, and the next part is brown, firm fine sandy 
loam and reddish-brown, firm heavy loam about 6 inches 
thick. The lower part of the subsoil ts reddish-brown, firm 
heavy loam, The underlying material, at a depth of 42 
inches, is light reddish-brown loam. 


Menominee soils have low available water capacity in 
the sandy layers and high available water capacity in the 
underlying material. Natural fertility is low. Permeability 
is rapid in the sandy layers and moderately slow in the 
underlying material. 

Menominee soils are used as woodland and for adapted 
crops. 

Representative profile of Menominee loamy sand, 0 to 
6 percent slopes, in a cultivated field, in the SWYSWYSE 
sec, 28, T. 88 N., R. 24 W., Delta County: 

Ap—0 to 10 inches, black (LOYR 2/1) loamy sand; weak, fine, 
granular structure; very friable; strongly acid; abrupt, 
smooth boundary. : 

A2—10 to 13 inches, reddish-gray (6 YR 5/2) sand; weak, fine, 
granular structure; friable; very strongly acid; abrupt, 
wavy boundary. 

B2lir—13 to 15 inches, dark reddish-brown (5YR, 3/4) sand; 
weak, fine, granular structure; very friable; strongly 
acid; clear, wavy boundary. 
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B22ir—15 to 30 inches, yellowish-red (GYR 4/6) sand; weak, 
fine, granular structure; very friable; medium acid; 
wbrupt, smooth boundary. 

JIA’&B’—30 to 36 inches, brown (7.5 YR, 5/2) fine sandy loam 
(A’) and reddish-brown (5YR 4/3) heavy loam (B’); 
the finer textured material occupies the center of 
peds; moderate, medium, subangular blocky struc- 
ture; firm; 2 percent coarse fragments; medium acid, 
gradual, irregular boundary. 

TIB‘'2t—36 to 42 inches, reddish-brown (5 YR 4/3) heavy loam; 
moderate, coarse, subangular blocky structure; firm; 
thin clay films on faces of peds; 2 percent coarse 
fragments; neutral; abrupt, wavy boundary. 

TIC—42 to 60 inches, light reddish-brown (5YR 6/4) loam; 
moderate, fine, angular blocky structure; friable; 3 
percent coarse fragments; strongly effervescent; mod- 
erately alkaline. 

The solum ranges from 24 to 50 inches in thickness. The 
sandy material ranges from 20 to 40 inches in thickness but is 
most commonly 20 to 36 inches thick. Reaction in the solum 
ranges from strongly acid to neutral, and the higher reaction 
is in the loamy part of the solum. 

The Ap horizon has hue of 7.5YR or 1OYR, value of 2 or 3, 
and chroma. of 1 or 2. In wooded areas there is a black (N 2/0) 
Al horizon 1 to 3 inches thick. The A2 horizon has hue of 5YR 
to LOYR, value of 5 or 6, and chroma of 1 to 3. It is sand or 
loamy sand. 

The B2lir horizon has hue of 5YR, value of 2 to 4, and 
chroma of 2 to 4. It is sand or loamy sand. In some places 
there is 2 B3 horizon that has hue of 5YR or 7.5YR, value of 
5 or 6, and chroma of 3 or 4. The A’ part of the ITA’&B’ 
horizon has hue of 2.5YR to 7.5YR, value of 5 or 6, and chroma 
of 2 or 3. It is loamy sand to fine sandy loam. The B’ part 
of the IJA’&B’ horizon and IIB’2t horizon has hue of 2.5YR to 
7.5YR, value of 3 to 5, and chroma of 3 or 4. It is loam to clay 
loam. The IIC horizon hag hue of 2.5YR to 10YR, value of 4 
to 6, and chroma of 3 or 4, It is loam or clay loam. 

Menominee soils are near Cilchrist, Tosco, Kalkaska, and 
Melita soils. They have an A’&B’ horizon, which Gilchrist 
soils lack. They Jack the mottled B horizons that are char- 
acteristic of Tosco soils. They have loamy underlying material, 
which Kalkaska soils lack. They have loamy material at a 
depth of 20 to 40 inches instead of at a depth of 40 to 60 inches, 
which is typical of Melita soils. 

Menominee loamy sand, 0 to 6 percent slopes (MnB).— 
This soil is on till plains, lake plains, and outwash plains. 
Tt has the profile described as representative of the series. 
Runoff is slow, and the hazard of erosion is slight. 
_Included with this soil in mapping are a few areas of 
Kalkaska and Melita soils and a few areas of Gilchrist 
soils in Schoolcraft County. Also included are a few areas, 
in Schoolcraft County, where the sandy layers are about 
16 inches thick. ; 

Most of this soil is used as woodland. It is used for 
crops where it is in fields of finer textured soils. Manage- 
ment that builds up organic-matter content and natural 
fertility and reduces the risk of soil blowing is needed on 
this soil. . ; 

The major limitations to the use of this soil for crops are 
droughtiness, low natural fertility, and the hazard of soil 
blowing. Capability unit ITIs-4 (4/2a); woodland suita- 
bility group 281; recreation group 2. - 

Menominee loamy sand, 6 to 18 percent slopes 
(MnD).—This soil is on till plains. Runoff is medium, 
and the hazard of erosion is slight. 

Included with this soil in mapping are a few areas of 
Kalkaska and Melita soils and areas of Gilchrist soils in 
Schoolcraft County. Also included are some areas that are 
moderately eroded. The surface layer is dark reddish 
brown in these areas. ane 

Most of this soil is used as woodland. This soil is used for 
crops only where it is a part of a larger field of finer tex- 
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tured soils. Practices that increase organic-matter content 
and natural fertility and reduce the risk of erosion are 
needed on. this soil. 

The major limitations to the use of this soil for crops are 
droughtiness, low natural fertility, and the hazard of 
erosion. Capability unit [Ve-9 (4/2a); woodland suit- 
ability group 2s1; recreation group 3. 


Munising Series 


The Munising series consists of well drained or mod- 
erately well drained, nearly level to very steep soils on 
till plains and moraines (fig. 11). These soils formed in 
loamy materials. 

Jn a representative profile the surface layer is black 
sandy loam 1 inch thick. The subsurface layer is pinkish- 
gray sandy loam 5 inches thick. The upper part of the 
subsoil is dark reddish-brown, friable sandy loam 7 
inches thick; the next part is reddish-brown, friable 
light sandy loam 3 inches thick; and the lower part is 
light reddish-brown, firm light loamy sand and reddish- 
brown, firm sandy loam 30 inches thick, and it is com- 
monly a strongly developed fragipan. The underlying 
Hie at, a depth of 46 inches, is reddish-brown sandy 
oam. 

Munising soils have moderate available water capacity 
above the fragipan. The roots of most plants do not 
penetrate the fragipan and underlying layers, so water 
is not available fo them. Natural fertility is medium. 
Permeability is slow to moderately slow in the fragipan 
and moderate above and below the fragipan. 

The fragipan in this soil results in shallow rooting of 
many plants. Most areas of these soils are used as 
woodland. 

Representative profile of Munising sandy loam, 0 to 6 
percent slopes, ina wooded area, in the NWANEY, sec. 1, 
T. 46 N., R. 21 W., Alger County: 


A1l—0 to 1 inch, black (LOYR 2/1) sandy loam; weak, medium, 
granular structure; very friable; less than 2 percent 
coarse fragments; very strongly acid; abrupt, smooth 
boundary. 

A2—1 to G inches, pinkish-gray (7.5 YR. 6/2) sandy loam, weak, 
fine, subangular blocky structure; very friable; less 
than 2 percent coarse fragments; strongly acid; 
abrupt, wavy boundary. 

B2thir—6 to 9 inches, dark reddish-brown (5YR 2/2) sandy 
loam; weak, fine, subangular blocky structure; 
friable; less than 2 percent coarse fragments; very 
strongly acid; clear, wavy boundary. 

B22ir—9 to 13 inches, dark reddish-brown (SYR 3/4) sandy 
loam; weak, fine, subangular blocky structure; friable; 
less than 2 percent coarse fragments; very strongly 
acid; abrupt, wavy boundary. 

B23—13 to 16 inches, reddish-brown (SYR. 4/4) light sandy 
loam; weak, medium, subangular blocky structure; 
friable; less than 2 percent coarse fragments; strongly 
acid; abrupt, wavy boundary. 

A’&B’x—16 to 46 inches, light reddish-brown (5¥R 6/3) light 
loamy sand (A’) and reddish-brown (2.5YR 4/4) 
sandy loam (B’); the A’2 material occurs around peds 
of B’2t material; weak, coarse, subsangular blocky 
structure; firm when moist; very hard when dry; 
vesicular; thin clay films in pores and on faces of peds; 
2 percent coarse fragments; medium acid; gradual, 
smooth boundary. 

C—46 to 60 inches, reddish-brown (2.6YR 5/4) sandy loam; 
weak, medium, subangular blocky structure; friable; 
slightly compact; 2 percent coarse fragments; medium 
acid, 
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Figure 11.—An area of a Munising sandy loam showing traflic problems caused by a perched water table in spring. 


The solum ranges from 34 to 60 inches in thickness. Depth 
to the fragipan ranges from 15 to 20 inches. Reaction throughout 
the profile ranges from very strongly acid to slightly acid. The 
entire profile is stony in some areas, and sandstone is dominant. 

The A1 horizon has hue of 5YR to 10 YR, value of 2 or 8, and 
chroma of 1 or 2. In cultivated areas the Al and A2 horizons are 
mixed to form a very dark gray (IOYR 3/1) plow layer 6 to 8 
inches thick. The A2 horizon has hue of 5YR or 7.5YR, value 
of 5 er 6, and chroma of 2. 

The B2thir horizon has hue of 5 YR and value and chroma of 2 
or 3. It is sandy louwm or fine sandy loam. The B22ir horizon has 
hue of 5YR, value of 3 or 4, and chroma. of 3 to 6. It is sandy 
loam or fine sandy loam. The B23 horizon generally is reddish 
brown (5 ¥R 4/4). It is sandy loam or loamy sand. This horizon 
is commonly part of the fragipan. 

The A’ part of the A’&B’x horizon has hue of 2.6¥R or 
5 YR, value of 4 or 5, and chroma of 2 or 3. It is sandy loam or 
loamy sand. The B’ part of the A’&B’x horizon has hue of 10R 
to 5YR, value of 4 or 5, and chroma of 3 or 4. The A’2 and 
B’/2t horizons generally are combined; the A’ part makes up 
about 40 to 50 percent of the A’&B’ horizon and is wround peds 
of the B’ part. In some areas the A’ and 3B’ horizons occur 
separately. The fragipan has developed in the A’ horizon or 
A’&B’ horizon. Development of the fragipan ranges from weak, 
to strong but is most commonly strong. 

The C horizon has hue of 10R to 5YR, value of 3 to 5, and 
chroma of 4 or 6. 

Munising soils are near Onota, Skanee, Steuben, and Yalmer 


soils. They lack bedrock at a moderate depth, which is char-. 


acteristic of Onota soils. They lack mottles in the upper part 
of the B horizon, which is typical of Skanee soils. They have a 


finer textured C horizon than Steuben soils. They have a finer 
textured Bir horizon than Yalmer soils. 

Munising sandy loam, 0 to 6 percent slopes (MuB).— 
This soil is on till plains. It has the profile described as 
representative of the series. Runoff is slow, and the hazard 
of erosion is slight. This soil dries out more slowly in 
spring than the more sloping Munising soils. The fragipan 
causes a temporarily perched water table. There is some 
lateral seepage along the fragipan in some areas. 

Included with this soil in mapping are a few small areas 
of Trenary soils in. the northeastern part of Alger County 
and a few areas of Keweenaw, Skanee, Steuben, Onota, 
and Yalmer soils. Also included are some areas where 
sandstone bedrock is at a depth of about 4 to 6 feet. 
Near Ackerman Lake, on Michigan State Highway 94, 
sand is at a depth of 50 to 70 inches. 

Most of this soil is used as woodland. Only a small 
acreage has been cleared, and some of this is idle. 

The major limitations to the use of this soil for crops 
are moderate droughtiness and the presence of a strong 
fragipan. Capability unit Ile-3 (8a-a); woodland suit- 
ability group 2d1; recreation group 4. 

Munising sandy loam, 6 to 18 percent slopes (Mu D).— 
This soil is on moraines and. till plains. Runoff is slow 
to medium, and the hazard of erosion is moderate. This 
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soil dries out faster in spring than less sloping Munising 
soils. There is some lateral seepage above the fragipan 
in spring in some areas. 

Included with this soil in mapping are areas of Steuben, 
Blue Lake, Kalkaska, Onota, and Keweenaw soils. Also 
included are a few areas where sand or sandstone bedrock 
is below a depth of 50 to 80 inches. 

Nearly all this soil is used as woodland. Only a small 
acreage has been cleared, and most of this is idle. 

The major limitations to the use of this soil for crops 
are steepness and. the hazard of erosion. Capability unit 
IVe-4 Ga-a); woodland suitability group 2d1; recreation 
group 6. ; 

Munising sandy loam, 18 to 40 percent slopes (MuE).— 
This soil is on moraines. Runoff is medium, and the hazard 
of erosion is severe. 

Tucluded with this soil in mapping are areas of Steuben, 
Blue Lake, Karlin, and Kalkaska soils. Also included are 
a few areas of Munising soils that have slopes of less than 
18 percent. 

This soil is used as woodland. The major limitations to 
the use of this soil are steepness and the hazard of erosion. 
‘Capability -unit VITe-2 (3a-a); woodland suitability group 
2d2; recreation group 7. 


Nahma Series 


The Nahma series consists of poorly drained, nearly 
level soils on till plains and bedrock benches. These soils 
formed in loamy material 20 to 40 inches thick over lime- 
stone bedrock. ; 

In a representative profile the surface layer is black 
muck 4 inches thick over black loam 5 inches thick. The 
upper part of the subsoil is mottled, gray, friable loam 4 
inches thick, the middle part is mottled, brown, friable 
fine sandy loam 6 inches thick, and the lower part is 
mottled, pale-brown, friable loam about 10 inches thick. 
The underlying material is mottled, light greenish-gray, 
frinble loam and weathered limestone. Limestone bedrock 
is at a depth of 29 inches. ; 

Nahma soils have moderate available water capacity 
and medium natural fertility. Permeability is moderate. 
The seasonal high water table is within 12 inches of the 
surface much of the time but drops to below the bedrock 
contact in extended dry periods. Runoff is very slow or 
ponded. 

A few scattered areas of Nahma soils are used for 
pasture, but nearly all areas are used as woodland. 

Representative profile of Nahma loam, in a wooded 
area, In. the NWYNWYNW4; sec. 26, T. 40 N., R. 21 W., 
Delta County: 

02—4 inches to 0, black (5¥R 2/1) muck; weak, medium, 
granular structure; very friable; neutral; clear, smooth 
boundary. 

A1—0O to 5 inches, black (LOYR 2/1) loam; moderate, medium, 
granular structure; friable; neutral; clear, smooth 
boundary. 

B21g—5 to 9 inches, gray (1OYR 5/1) loam; common, medium, 
faint, dark-gray (lOYR. 4/1) mottles; and few, fine, 
distinct, olive-brown (2.5Y 4/4) mottles; wenk, medi- 
um, subangular blocky structure; friable; 2 percent 
coarse fragments; neutral; clear, smooth boundary. 

B22—9 to 15 inches, brown (7.5YR 5/4) fine sandy loam; few, 
medium, faint, brown (1LOYR 5/3) mottles; weak, 


medium, platy structure; friable; 2 percent coarse 
fragments; neutral; abrupt, smooth boundary. 


B38—15 to 25 inches, pale-brown (LOYR 6/3) loam; common, 
medium, distinct, yellowish-brown (IOYR 5/6 und 
5/8) and white (LOYR 8/2) mottles; massive; friable; 
3 percent coarse fragments; mildly alkaline; clear, 
wavy boundary. 

Cg—25 to 29 inches, light greenish-gray (5G 7/1) loam and 
weathered limestone bedrock; common, fine, promi- 
nent, light olive-brown (2.5 Y 5/6) mottles; massive; 
friable; 3 percent coarse fragments; slightly efferves- 
cent; moderately alkaline; abrupt, smooth boundary. 

ITR—29 inches, limestone bedrock. 


The solum ranges from 15 to 30 inches in thickness. Depth 
to bedrock ranges from 20 to 40 inches. Reaction of the solum 
ranges from slightly acid to mildly alkaline. Many limestone 
slabs and fragmeénts are present throughout the profile in a 
few places. 

The 02 horizon and the A horizon are black (LOYR 2/1 or 
5YR 2/1). 

The B21g horizon has hue of 10YR to 5Y, value of 4 to 6, 
and chroma of 1 or 2. It is loam or sandy loam. The B22 horizon 
has hue of 1OYR to 5YR, value of 4 to 6, and chroma of 3 
or 4. It is loam or sandy loam, : . 

The B3 horizon has hue of 1OYR to 5YR, value of 4 to 6, 
and chroma of 3 or 4. It is loam or sandy loam. The Cg horizon 
has hue of 2.5Y to 5G, value of 6 or 7, and chroma of 1 to 6. 

Nahma soils are near Ensley, Angelica, and Ruse soils. They 
have bedrock at a depth of 20 to 40 inches, which Ensley and 
Angelica soils lack, and which is at a depth of 10 to 20 inches 
in Ruse soils. 

Nahma loam (0. to 2 percent slopes) (Nh).—This soil is 
on till plains and bedrock benches. 

Included with this soil in mapping are a few areas of 
somewhat poorly drained Sundell soils, at higher eleva- 
tions, and areas of Ruse, Ensley, and Angelica, and 
Chippeny soils. Also included are areas that are very 
stony, a few areas in the northern part of Alger County 
that are underlain by mildly alkaline sandstone bedrock, 
and some areas of poorly drained sand overlying limestone 
at a depth of 20 to 40 inches. 

Nearly all this soil is used as woodland. Most cleared 
areas are used for pasture. 

Tile drainage of this soil is not practical, because of 
depth to bedrock and lack of adequate outlets. 

The major limitations to the use of this soil are wetness, 
depth to bedrock, and the hazard of frost. Capability 
unit TWIwe-4 (8/Rbe); woodland suitability group 4wl; 
recreation group 10. 


Nester Series 


The Nester series consists of well drained or moderately 
well drained, nearly level or gently sloping soils on till 
plains. These soils formed in loamy material. 

In a representative profile the surface layer is dark- 
brown silt loam 8 inches thick. The subsurface layer is 
pinkish-gray silt loam 1 inch thick. The upper part of the 
subsoil is reddish-brown, firm silty clay loam 5 inches 
thick. It contains tongues of pinkish-gray silt loam. 
The lower part of the subsoil is reddish-brown, firm, 
heavy silty clay loam 6 inches thick. The underlying 
material is reddish-brown silty clay loam that extends 
to a depth of 60 inches or mcre. 


Nester soils have high available water capacity and 
high natural fertility. Permeability is moderately slow. 

Nester soils are used for hay, oats, and pasture. They 
are well suited to all adapted crops, except such root. 
crops as potatoes. 
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Representative profile of Nester silt loam, 0 to 2 percent 
slopes, in a cultivated area, in the NEWVSWYSEY seo. 
17, T. 39 N., R. 18 W., Delta County: 


Ap—0 to 8 inches, dark-brown (10 Y R 3/3) silt loam; moderate, 
medium, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

A2—8 to 9 inches, pinkish-gray (7.5YR 6/2) silt loam; weak, 
thin, platy structure; friable; slightly acid; clear, 
broken boundary. 

B&A—9 to 14 inches, reddish-brown (5YR. 5/3 and 5/4) silty 
clay loam and pinkish-gray (7.5YR, 6/2) tongues of 
silt loam; strong, medium, subangular blocky struc- 
ture; firm; clay flows on faces of peds; neutral; clear, 
wavy boundary, 

B2t—14 to 20 inches, reddish-brown (5YR 4/3) heavy silty 
clay loam; moderate, medium, angular blocky strue- 
ture; firm; cluy flows on faces of peds; neutral; 
abrupt, wavy boundary. 

C—20 to 60 inches, reddish-brown (2.5YR 4/4) silty clay 
loam; weak, medium, subangular blocky structure; 
firm; slightly effervescent; moderately alkaline. 

The solum ranges from 18 to 22 inches in thickness. Reaction 
of the solum is slightly acid or neutral. 

The Ap horizon has hue of 5YR to 1OYR, value of 2 or 3, 
and chroma of 1 to 3. The A2 horizon hag hue of 5YR or 
7.5YR, value of 5 or 6, and chroma of 2 or 3. 

The character of the B&A horizon varies considerably. In 
places it is absent or an A2 horizon occurs as coatings on the 
faces of peds in the upper part of the B2t horizon. The A2 
horizon generally tongues into the B2t horizon. The B2t ho- 
rizon has hue of 2.5YR or 5YR, value of 4, and chroma. of 3 
or 4. Tt is clay joam or silty clay loam. 

The C horizon has hue of 2.5YR or 5YR, value of 4 or 5, 
and chroma of 3 or 4. It is clay loam or silty clay loam. Loam 
or sandy loam lenses are in the C horizon in some areas. A few 
faint mottles are in the C horizon in moderately well drained 
areas, 

Nester soils in the survey aren have redder colors and a 
thinner solum than are defined as within the range for the 
series. These differences do not affect use or behavior of the soils. 

Nester soils are near Fairport and Kawkawlin soils. They 
lack bedrock within a depth of 20 to 40 inches, which is charac- 
teristic of Fairport soils. They jack mottles in the B horizon, 
which are typical of Kawkawlin soils. 


Nester silt loam, 0 to 2 percent slopes (NsA).—This 
soil is on till plains. Tt has the profile described as repre- 
sentative of the series. Runoff is slow, and the hazard of 
erosion is slight. 

Included with this soil in mapping are a few depressional 
areas of somewhat poorly drained Kawkawlin soils and a 
few areas of. Fairport soils. Also included are areas near 
Isabella and near Garden Creek in the vicinity of Garden 
where the soils are stratified and contain lenses of silt 
lonm. There are also many areas where limestone bedrock 
is at a depth of about 4 to 6 feet. 

This soil does not dry out so soon in spring as do the 
more sloping Nester soils. Random tiling is needed in 
some areas. Careful investigations should be made before 
tiling, because in places the presence of bedrock limits 
the depth at which tile can be placed. Organic-matter 
content should be maintained in order to preserve soil 
structure. 

Most of this soil is used for hay or pasture. Capability 
unit IIs-1 (1.5a); woodland suitability group 203; recre- 
ation group 5. 

Nester silt loam, 2 to 6 percent slopes (Ns8).—This 
soil is on till plains. Runoff is slow, and the hazard of 
erosion is slight. 

Included with this soil in mapping are a few areas near 
Isabella that are stratified and contain lenses of silt loam. 


Also included are a few areas of Fairport soils and many 
ee where limestone bedrock is at a depth of about 4: to 
8 feet. 

Practices that maintain soil structure are needed on 
this soil. Practices that control erosion are needed on the 
steeper slopes. Capability unit TTe-1 (1.5a); woodland 
suitability group 203; recreation group 5. 


Onaway Series 


The Onaway series consists of well drained and mod- 
erately well drained, nearly level to moderatcly steep 
soils on till plains and moraines. These soils formed in 
loamy materials. 

In a represéntative profile the surface layer is black 
fine sandy loam 3 inches thick. The subsurface layer is 
brown fine sandy loam 1 inch thick. The upper part of 
the subsoil is dark-brown, friable fine sandy loam. 6 inches 
thick, the middle part is reddish-brown, friable sandy 
loam 4 inches thick, and the lower part is dark reddish- 
brown, firm clay loam 8 inches thick. The underlying 
material is reddish-brown loam. 

Onaway soils have high available water capacity and 
high natural fertility. Permeability is moderately slow. 

Onaway soils are well suited to adapted crops. These 
soils are the most extensively farmed soils in the survey 
area. They are also used as woodland, and northern hard- 
woods are the main timber species. 

Representative profile of Onaway fine sandy loam, 2 to 6 
percent slopes, in a wooded area, on the west side of the 
NWYNWUNW4 sec. 7, T. 39 N., R. 23 W., Delta County: 


AI—O to 3 inches, black (4OYR 2/1) fine sandy loam; weak, 
fine, granular structure; friable; less than 2 percent 
coarse fragments; slightly acid; abrupt, smooth 
boundary. 

A2—8 to 4 inches, brown (7.5YR 5/2) fine sandy loam; weak, 
thin, platy structure; friable; less than 2 percent 
coarse fragments; slightly acid; abrupt, wavy 
boundary. 

B2ir—4 to 10 inches, dark-brown (7.5YR 4/4) fine sandy 
loam; weak, medium, subangular blocky structure; 
frinble; less than 2 percent coarse fragments; slightly 
acid; clear, wavy boundary. 

A’2—10 to 14 inches, reddish-brown (5YR 5/3) sandy loam; 
weak, coarse, subangular blocky structure; friable; 
vesicular; less than 2 percent coarse fragments; 
neutral; abrupt, wavy boundary. 

B/2t—14 to 22 inches, dark reddish-brown (5YR 3/4) clay 
loam; weak, coarse, subangular blocky structure; 
firm; thin clay films on faces of peds; 2 percent coarse 
fragments; mildly alkaline; abrupt, wavy boundary. 

C—22 to 60 inches, reddish-brown (5YR 5/4) leam; weak, 
fine, subangular blocky structure; friable; 3 percent 
eee fragments; strongly effervescent; moderately 
dkaline. 


The solum ranges from 16 to 30 inches in thickness but is 
dominantly 18 to 24 inches thick. Reaction of the solum ranges 
from slightly acid to mildly alkaline. 

In cultivated areas the Ap horizon is 6 to 8 inches thick. It 
has hue of 7.5YR or 10YR, value of 2 to 4, and chroma of 2 
or 3. The A2 horizon generally is entirely mixed with the plow 
Jayer in these areas. The Al horizon is black (LOYR 2/1) or 
very dark gray (1OYR 3/1). The A2 horizon has hue of 5YR 
or 7.5 YR, value of 5 or 6, and chroma of 2. 

The B2ir horizon has hue of SYR to 7.5YR, value of 3 to 5, 
and chroma of 4 to 6. Lt is fine sandy loam or loam. 

The A’2 horizon has hue of SYR to 7.5 YR, value of 5 to 7, 
and chroma of 2 or 8. It is sandy loam or fine sandy loam. 

The B’2t horizon has hue of 5YR or 7.5YR and value and 
chroma of 3 or 4. It ranges from heavy loam to clay loam. 

The C horizon has hue of 5YR to 1OYR, value of 5 to 7, and 
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chroma of 3 or 4. It is loam or light loam. The C horizon con- 
tains limestone slabs and cobblestones in many places. 

Onaway soils are near Charlevoix, Longrie, and Trenary 
soils. They lack the mottled B horizon that is characteristic of 
Charlevoix soils. They lack bedrock at a depth of 20 to 40 
inches, which is typical of Longrie soils. They have a thinner 
solum than Trenary soils. 

Onaway fine sandy loam, 0 to 2 percent slopes (On A).— 
This soil is on till plains and moraines. Runoff is slow, 
and the hazard of erosion is slight. 

Included with this soil in mapping are a few areas 
where the surface layer is loam and areas of somewhat 
poorly drained Charlevoix soils in depressions or shallow 
waterways. In some areas in southern Delta County, the 
reaction of the surface layer is higher than in this Onaway 
soil, Also included are a few areas of Longrie soils and 
many areas where limestone bedrock is at a depth of 
about 4 to 8 feet. 

This soil is used for crops and as woodland. The soil 
is well suited to all crops commonly grown in the survey 
area. It can be farmed intensively if the fertility level 
is maintained. 

Random tiling is needed in some moderately well 
drained areas. Capability unit [Te-2 (2.5a); woodland 
suitability group 201; recreation group 4. 

Onaway fine sandy loam, 2 to 6 percent slopes (OnB).— 
This soil is on till plains and moraines. It has the profile 
described as representative of the series. Runoff is slow, 
and the hazard of erosion is slight to moderate. 
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Included with this soil in mapping are a few areas of 
somewhat poorly drained Charlevoix soils in wet spots 
and in drainageways and some areas of Longrie soils. 
Also included are many areas where limestone bedrock 
is at a depth of about 4 to 8 feet. A few areas of Onaway 
soils in the southern part of Delta County are more 
alkaline in the upper part than this Onaway soil. A 
small acreage of soils has a gravelly loam substratum. 
A few small knobs, 4 to 1 acre in size, that have steeper 
slopes are included. Where these steeper areas are culti- 
vated, the subsoil is exposed as the result of erosion and 
the movement of soil by machinery. These areas are less 
productive than the other areas of this mapping unit. 
A few areas that have slopes of less than 2 percent are 
also included. 

This soil is used for crops and as woodland. This is the 
most extensively farmed soil in the survey area. It is 
well suited to all crops grown in the survey area (fig. 12). 
Tt can be farmed intensively under good management. 

The major limitations to the use of this soil for crops 
are the hazard of erosion and the small size and irregular 
shape of the areas. Capability unit Ile—2 (2.5a); woodland 
suitability group 201; recreation group 4. 

Onaway fine sandy loam, 6 to 12 percent slopes 
(OnC).—This soil is in small, commonly complex areas 
on till plains and moraines. Runoff is slow to medium, 
depending on the amount and kind of plant cover, and 
the hazard of erosion is moderate. 


Figure 12.—Cultivated area of Onaway fine sandy loam. 


DELTA COUNTY AND HIAWATHA NATIONAL FOREST OF ALGER AND SCHOOLCRAFT COUNTIES, MICHIGAN 53 


Included with this soil in mapping are a few small areas 
of Emmet soils, a few areas where slopes exceed 12 percent, 
and a few stony areas. Also included in cultivated areas 
where slopes are complex are areas of soils, on the top of 
small knobs, that are so eroded that the subsoil is exposed. 
A few areas of soils have a profile that is more alkaline 
than that of this Onaway soil. The surface layer is loam 
in some areas. 

This soil is used as woodland and for crops and hay. It 
is suited to all crops adapted to the area. To reduce erosion, 
more grass and legumes need to be included in the rotation 
than on less sloping Onaway soils. Contour farming, strip- 
cropping, and proper cropping systems are also needed. to 
reduce erosion. 

The major limitations to the use of this soil for crops 
are steepness and the hazard of erosion. Capability unit 
TlTe-5 (2.5a); woodland suitability group 201; recreation 
group 6. 

Onaway fine sandy loam, 12 to 18 percent slopes 
(OnD).—This soil is on till plains and moraines. Many 
slopes are short and complex. Runoff is slow to rapid, 
depending on the amount and kind of plant cover, and 
the hazard. of erosion is severe. 

Included with this soil in mapping are a few areas where 
the surface layer is loam, some stony areas, areas where 
slopes exceed 18 percent, areas where the soils are more 
alkaline than this Onaway soil, and a few areas of Emmet 
soils. Also included, in cultivated areas where slopes are 
complex, are some knobs where erosion has exposed. the 
subsoil. 

Most of this soil is used as woodland or for pasture. 
Intensive management that includes contouring, strip- 
cropping, and long rotations is needed on this soil if it is 
to be used for crops. 

The major limitations to the use of this soil for crops 
are steepness and the hazard of erosion. Capability unit 
IVe-4 (2.5a); woodland suitability group 201; recreation 
group 6. 


Onota Series. 


The Onota series consists of well drained or moderately 
well drained, nearly level to very steep soils on shallow 
till plains and bedrock benches. These soils formed in 
loamy material 20 to 40 inches thick over sandstone 
bedrock. 

In a representative profile the surface layer is very dark 
gray sandy loam 3 inches thick. The subsurface layer is 
erayish-brown sandy loam 4 inches thick. The upper part 
of the subsoil is dark reddish-brown, friable sandy loam 3 
inches thick, the next part is reddish-brown, friable sandy 
loam. 14 inches thick, the next part is reddish-brown, 
friable sandy loam 14 inches thick, and the lower part is 
reddish-brown, friable loamy sand 4 mches thick. The 
underlying material is brown and dark yellowish-brown 
sandstone bedrock. 

Onota soils have moderate available water capacity and 
medium. natural fertility. Permeability is moderate. A 
temporarily perched water table is above the bedrock for 
short periods in spring in a few areas. 

Onota soils are used as woodland. 

Represen tative profile of Onota sandy loam in an area 
of Onota-Deerton complex, 0 to 6 percent slopes, in a 


wooded area, in the SWYSWYNWY, sec. 10, T. 47 N., 
R. 18 W., Alger County: 


A1—O to 3 inches, very dark gray (LOYR 3/1) sandy loam; 
weak, medium, granular structure; friable; less than 
2 percent coarse fragments; strongly acid; abrupt, 
wavy boundary. 

A2—3 to 7 inches, grayish-brown (1OYR 5/2) sandy loam; 
weak, medium, subangulur blocky structure; friable; 
less than 2 percent coarse fragments; strongly acid; 
abrupt, wavy boundary. 

B2lhir—7 to 10 inches, dark reddish-brown (5YR, 3/2) sandy 
loam; weak, medium, subangular blocky structure; 
friable; less than 2 percent coarse fragments; strongly 
acid; clear, wavy boundary. 

B22ir—10 to 24 inches, reddish-brown (5 YR 4/3) sandy loam; 
weak, medium, ‘subangular blocky structure; friable; 
less than 2 percent course fragments; strongly acid; 
clear, wavy boundary. 

ITB23—24 to 28 inches, reddish-brown (5 YR 4/4) loamy sand; 
weak, medium, subangular blocky structure; friable; 
2 percent coarse fragments; strongly acid; abrupt, 
wavy boundary. 

TITR1—28 to 31 inches, brown (LOYR 5/3) and dark yellowish- 
brown (LOYR 4/4), soft, fractured sandstone; friable; 
neutral; clear, smooth boundary. 

TIIR2—81 inches, brown (4OYR 5/3) and dark yellowish- 
brown (10 YR 3/4) sandstone bedrock. 

The thickness of the solum and depth to bedrock range from 
20 to 40 inches but are most commonly about 20 to 30 inches. 
Reaction throughout the solum ranges from slightly acid to 
strongly acid but is dominantly strongly acid. 

The Al horizon is very dark gray (lOYR. 3/1) or black 
(5YR 2/1). The A2 horizon has hue of 2.5YR to 10YR, value 
of 5 to 7, and chroma of 2 or 3. 

The B2thir horizon has hue of 5YR or 7.5YR, value of 3, 
and chroma of 2 to 4. The B22ir horizon has hue of 5YR or 
7.5YR, value of 3 or 4, and chroma of 3 or 4. The ITB23 
horizon has hue of 7.5YR or 5YR, value of 4 or 5, and chroma 
of 3 or 4. It is sandy loam or loamy sand. 

The sandstone is soft and fractured in the upper few inches 
in many areas. Reaction of the sandstone ranges from neutral 
to very strongly acid. 

Onota soils are near Deerton and Munising soils. They are 
finer textured througbout the profile than Deerton soils. They 
lack the fragipan of Munising soils. They have bedrock at a 
depth of 20 to 40 inches, which Munising soils lack. 


Onota-Chippeny complex, steep (15 to 70 percent slopes) 
(OoE).—This mapping unit consists of well drained and 
moderately well drained Onota sandy loam and_ very 
poorly drained Chippeny muck. Both of these soils are 
underlain by sandstone bedrock at a depth of less than 
40 inches. Areas of this mapping unit are 100 to 650 
feet wide and about % mile to 14% miles long. Runoff is 
slow because of plant cover. The hazard of erosion is 
moderate. 

Onota soils make up about 40 percent of this mapping 
unit and Chippeny soils make up about 30 percent. The 
remaining 30 percent is somewhat poorly drained 
Kawbawgam souls, poorly drained Burt soils, and sand- 
stone outcrop. The wet soils are on short benches and in 
pockets in the less sloping areas of this mapping unit. 
Water seeps into these areas from adjacent areas during 
most of the year. 

The soils in this mapping unit are used as woodland, 
Capability unit Vile-3 (8/Ra, M/Rce) ; woodland suitability 
group 2rl for Onota, 5w2 for Chippeny; recreation 
group 7. 

Onota-Deerton complex, 0 to 6 percent slopes (OrB).— 
The soils in this mapping unit are shallow and. occur on. 
till plains and bedrock benches. Onota soils make up about 
60 percent of this mapping unit, and Deerton soils make 
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up about 40 percent. An Onota soil in this complex has 
the profile described as representative of the series. The 
Onota soils are sandy loam, and the Deerton soils are 
sand or loamy sand. Deerton. soils are mostly loamy sand. 
Both soils are underlain by sandstone bedrock at a depth 
of 20 to 40 inches. Runoff is slow, and the hazard of 
erosion is slight. 

The soils in this mapping unit are used as woodland. 

The major limitations to the use of these soils are 
droughtiness and low fertility of the Deerton soils. 
Capability unit [TTe-8 (3/Ra, 4/Ra); woodland suitability 
group 201 for Onota, 3s1 for Deerton; recreation group 4. 

Onota-Deerton complex, 6 to 18 percent slopes (Or D).— 
The soils in this mapping unit are on sandstone benches. 
Onota soils make up about 60 percent of the mapping 
unit, and Deerton soils make up about 40 percent. Onota 
soils are sandy loam, and Deerton soils are sandy or loamy 
sand. The Deerton soils are mostly loamy sand. Both soils 
are underlain by sandstone bedrock at a depth of 20 to 40 
inches. Runoff is slow because of plant cover. The hazard 
or erosion is moderate. 

Included with these soils in mapping are a few areas of 
Kalkaska or Munising soils. Also included are a few areas of 
seepy soils at the base of slopes. 

The soils in this mapping unit are used as woodland. 


The major limitations to the use of these soils are 
droughtiness, steepness, and the low fertility of the Deer- 
ton soils. Capability unit VIe-3 (3/Ra, 4/Ra); woodland 
suitability group 201 for Onota, 3s1 for Deerton; recreation 
group 6. 


Otisco Series 


The Otisco series consists of somewhat poorly drained, 
neatly level or gently sloping soils on till plains. These 
soils formed in dominantly sandy materials. 

Tn a representative profile the surface layer is black 
loamy sand 7 inches thick. The subsurface layer is grayish- 
brown sand 2 inches thick. The upper part of the subsoil 
is mottled, dark-brown, very friable sand 8 inches thick, 
the next part is mottled, brown, very friable sand 7 inches 
thick, the next lower part is mottled, brown, friable sand 
and reddish-brown friable loamy sand 5 inches thick, the 
next part is mottled, reddish-brown, firm. very fine sandy 
loam 6 inches thick, and the lower part is reddish-brown, 
friable loamy sand 6 inches thick. The underlying material 
at a depth of 41 inches is light reddish-brown sand. 

Otisco soils have low available water capacity and low 
natural fertility. Permeability is moderately rapid. The 
seasonal high water table fluctuates between depth of 1 
foot and 2 feet. Runoff is slow. 

Some areas of the Otisco soils are used for oats, hay, or 
pasture. Most of the areas are used as woodland. 

Representative profile of Otiseo loamy sand, 0 to 6 
percent slopes, in a cultivated area, in the SWYSE}- 
SESW), sec. 29, T. 38 N., R. 24 W., Delta County: 

Ap—0 to 7 inches, black (lOYR 2/1) loamy sand; weak, 
coarse, granular structure; very friable; medium 
acid; abrupt, smooth boundary. 

A2—7 to 9 inches, grayish-brown (1OYR 5/2) sand; very 


weak, course, granular structure; very friable; medium 
acid; abrupt, wavy boundary. 
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B2ir—9 to 17 inches, dark-brown (7.5 YR, 4/4) sand; common, 
coarse, faint, strong-brown (7.5YR 5/6) mottiles; 
weak, medium, subangular blocky structure; very 
friable; medium acid; clear, wavy boundary. 

A’2—17 to 24 inches, brown (LOYR 5/3) sand; common, coarse, 
distinct, dark-brown (7.6YR 4/4) mottles; weak, 
medium, subangular blocky structure; very friable; 
medium acid; diffuse, wavy boundary. 

A’&B’/—24 to 29 inches, brown (LOYR 5/3) sand (A’) and 
reddish-brown (5 YR 4/3) loamy sand (B’) ; few, course, 
faint, dark-brown (7.5 YR 4/4) mottles; weak, coarse, 
subangular blocky structure; friable; slightly acid; 
gradual, wavy boundary. 

IIB’21—29 to 35 inches, reddish-brown (6}YR 4/3) very fine 
sandy loam; few, coarse, faint, strong-brown (7.5YR 
5/6) mottles; massive; firm; neutral; gradual, wavy 


boundary. 
IITB’22—35 to 41 inches, reddish-brown (5YR 4/3) loamy 
sand; massive; friable; mildly alkaline; gradual, 


smooth boundary. 
IIIC—41 to 60 inches, light reddish-brown (SYR 6/3) sand; 
single grained; loose; mildly alkaline. 

The solum ranges from 24. to 50 inches in thickness. Reaction 
of the solum ranges from strongly acid to slightly acid in the 
upper part and from slightly acid to mildly alkaline in the 
lower part. 

The Ap horizon has hue of 7.5YR or 10YR, value of 2 or 3, 
and chroma of 1 or 2. A black GOYR 2/1) Al horizon 1 to 4 
inches thick is in undisturbed areas. The A2 horizon has hue 
of 7.5YR or 10YR, value of 5 or 6, and chroma of 1 to 3. It 
is sand or loamy sand. 

The B2ir horizon has hue of 7.5YR or 1OYR, value of 3 or 
4, and chroma of 3 or 4. Tt is sand or loamy sand. A B22ir 
horizon is present in some places. The A’2 horizon has hue of 
7.5YR or 1OYR, value of 5 or 6, and chroma of 3 or 4. It is 
sand or loamy sand. 

The A’ part of the A’ & B’ horizon has hueof 7.5 YRor10YR, 
value of 5 or 6, and chroma of 3 or 4. The B’ part of the A’ & B’ 
paneer has hue of 5YR or 7.5YR, value of 4 or 5, and chroma 
of 3 or 4. 

The ITB’22 horizon has hue of 5 YR. or 7.5YR, value of 4 
or 5, and chroma of 3 or 4. It ranges from loamy sand to very 
fine sandy loam, The ITIB’23 horizon has hue of 5YRor 7.5YR, 
value of 4 or 5, and chroma of 3 or 4. It ranges from loamy 
sand to fine sandy loam. The IIIC horizon has hue of 5YR or 
7.5YR, value of 4 or 6, and chroma of 3 or 4. It is neutral to 
mildly alkaline in reaction. 

Otisco soils are in landscape positions similar to those of 
Au Gres and Iosco soils. They have A’ and B’ horizons, which 
Au Gres soils lack, They lack the loamy C horizon that is 
characteristic of Iosco soils. 


Otisco loamy sand, 0 to 6 percent slopes (OtB).—This 
soil is in small areas on till plains. Slopes are dominantly 
about 1 to 4 percent. 

Included with this soil in mapping are a few areas 
of Au Gres soils and a few areas where the surface layer 
is sand. Also included on small knolls are areas of well- 
drained Blue Lake soils and some areas of poorly drained 
soils that have a sandy loam surface layer. 

Most of this soil is used as woodland. Some areas are 
used for oats, hay, or pasture. 

The major limitations to the use of this soil for crops 
are seasonal wetness and low natural fertility. Capability 
unit Iwe-5 (4b); woodland suitability group 333; recreation 
group 8. 


Pickford Series 


The Pickford series consists of poorly drained, nearly 
level soils on lake plains. These soils formed in clayey 
lacustrine material. 

In a representative profile the surface layer is black 
muck 38 inches thick over mottled, very dark gray silt 
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Joam 4 inches thick. The upper part of the subsoil is 
mottled, brown, very friable loamy fine sand 5 inches 


thick, and the lower part is mottled, reddish-brown, © 


very firm silty clay 9 inches thick. The underlying 
material is reddish-brown silty clay. 

Pickford soils have high available water capacity and 
high natural fertility. Permeability is very slow. The 
seasonal high water table is within 12 inches of the surface 
much of the year, but it drops below a depth of 3 feet 
during summer. Runoff is slow or very slow. 

This soil is used mainly as woodland. A few acres 
are used for pasture. 

Representative profile of Pickford silt loam, in a wooded 
area, in the SWYSEYNEY, sec. 25, T. 39 N., R. 19 W., 
Delta County: 


O2—3 inches to 0, black (1OYR 2/1) muck; weak, fine, granular 
structure; very friable; neutral; abrupt, smooth 
boundary. 

Al—0 to 4 inches, very dark gray (6 YR 3/1) silt loam ; common, 
fine, prominent, dark yellowish-brown (lOYR 4/4) 
mottles; weak, medium, subangular blocky structure; 
friable; neutral; abrupt, smooth boundary. 

B21—4 to 9 inches, brown (1OYR. 5/3) loamy fine sand; few, 
medium, faint, yellowish-brown (lOYR 5/6) mottles; 
weak, medium, subangular blocky structure; very 
friable; mildly alkaline; abrupt, smooth boundary. 

B22—9 to 18 inches, reddish-brown (5Y¥R_ 5/4) silty clay; 
common, fine, faint, yellowish-red (5 YR 5/6) mottles ; 
weak, medium, angular blocky structure; very firm; 
mildly alkaline; clear, wavy boundary. 

C—18 to 60 inches, reddish-brown (5YR 5/3) silty clay; 
massive; very firm; slightly effervescent; moderately 
alkaline. 

The solum ranges from 16 to 24 inches in thickness. Reaction 
of the solum ranges from neutral to mildly alkaline. 

The Al horizon is very dark gray (6YR 3/1) or black (GYR 
2/1). The B21 horizon has hue of 10 YR, value of 5, and chroma 
of 2 or 3. The B22 horizon has hue of 2.5YR or 5YR, value of 
4 or 5, and chroma of 3 or 4. 

The C horizon has hue of 2.5YR or 5YR, value of 4 or 5, and 
chroma of 3 or 4. Thin lenses of fine sand or silt: are in the C 
horizon in some areas. This soil is saturated with water during 
winter and spring. 

Pickford soils in the survey area are not within the range 
defined for the series, because they lack gray colors in the upper 
part of the profile. This difference does not affect the usefulness 
or behavior of the soils. 

Pickford soils are near Pickford soils, moderately wet, and 
are in landscape positions similar to those of Bruce soils, coarse 
variant. They are saturated with water during a greater period 
and have more organic matter in the surface layer than Pick- 
ford soils, moderately wet. They have a finer textured subsoil 
and substratum than Bruce soils, coarse variant. 


Pickford silt loam (0 to 2 percent. slopes) (Pc).—This 
soil is on lake plains. 

Included with this soil in mapping are a few slightly 
higher areas of Pickford soils, moderately wet variant. 
Also included are a few areas where the mucky surface 
layer or sandy subsurface layer is thicker than that of 
this Pickford soil. 

This soil is used mainly as woodland. A small acreage 
has been cleared and is used for pasture. 

This soil can be adequately drained for cultivated crops 
by use of ditches. Lack of adequate outlets limits drainage 
by tile. 

The major limitations to the use of this soil for crops 
are wetness, poor tilth, and the hazard of frost. Capability 
unit I[Iwe-1 (le); woodland suitability group 4wl1; 
recreation group 10. 


Pickford Series, Moderately Wet 


The Pickford series, moderately wet, consists of some- 
what poorly drained, nearly level or gently sloping soils 
on lake plains. These soils formed in clayey lacustrine 
material. 

In a representative profile the surface layer is very dark 
gray silt loam 6 inches thick. The subsurface layer is 
brown silt loam 2 inches thick. The subsoil is mottled, 
reddish-brown, firm silty clay 6 inches thick. The under- 
lying material is mottled, reddish-brown silty clay. 

Pickford soils, moderately wet, have high available 
water capacity and high natural fertility. Permeability is 
very slow. The seasonal high water table fluctuates between 
depths of about 1 foot to 2 feet. Water ponds for short 
periods following heavy rains and in spring. Runoff is 
slow. 

These soils are used mainly as woodland. Cleared areas 
are used for hay, small grain, and pasture. 

Representative profile of Pickford silt loam, moderately 
wet, 0 to 4 percent slopes, in a cultivated aren, in the south- 
west corner of the SEY¥NEY, sec. 25, T. 39 N., R. 19 W., 
Delta County: 

Ap—O to 6 inches, very dark gray (IOYR 3/1) silt loam; weak, 
medium, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

A2—6 to 8 inches, brown (7.5YR, 5/2) silt loam; weak, medium, 
subangular blocky structure; friable; slightly acid; 
abrupt, wavy boundary. ; 

B2—8 to 14 inches, reddish-brown (SYR 4/3) silty clay; com- 
mon, fine, faint, yellowish-red (5YR 4/6) and grayish- 
brown (LOYR 5/2) mottles; moderate, medium, angu- 
lar blocky structure; firm; thin coatings of brown 
(7.5YR, 5/2) A2 material on peds in upper part of 
horizon; neutral; clear, wavy boundary. 

C—14. to 60 inches, reddish-brown (SYR 5/3) silty clay; com- 
mon, fine, faint, yellowish-red (5 YR 5/6) mottles in 
upper 12 inches; moderate, medium, angular blocky 
structure; firm; slightly effervescent; moderately 
alkaline. 

The solum ranges from 14 to 25 inches in thickness, Reaction 
throughout the solum is slightly acid to neutral. 
In undisturbed areas there is a black (1OYR 2/1) Al horizon 

3 to 6 inches thick. The Ap horizon is very dark gray (OYR 

3/1) or very dark grayish brown (LOYR 3/2). The A2 horizon 

has huc of SYR. or 7.5 YR, value of 5 or 6, and chroma of 1 to 3. 

The B2 horizon has hue of 2.5YR or 5YR and value and 
chroma of 3 or 4,; The C horizon has hue of 2.5YR or 5YR, 
value of 4 or 5, and chroma of 3 or 4, Thin bands of silt are in 
the C horizon is some places. 

Pickford soils, moderately wet, are near Brimley and Pickford 

soils. They lack the brown color in the upper part of the B 

horizon that is characteristic of Brimley soils, and they have 

finer textured B and C horizons than Brimley soils. They have 
less organic matter in the A horizon and are not saturated for so 
long a period as Pickford soils. 


Pickford silt loam, moderately wet, 0 to 4 percent 
slopes (Pf A).—This soil is on lake plains. It has the pro- 
file described as representative of the series. 

Included with this soil in mapping are a few areas of 
soils that have a surface layer of loamy sand. Also in- 
cluded are areas of Pickford soils in low spots and some 
areas where the underlying material contains lenses and 
strata of silt. 

Most of this soil is used as woodland. Cleared areas are 
used for hay, pasture, and small grain, or they are idle. 

Ditches can be used to provide the drainage needed if 
hay, pasture, and small grain are grown. Tile outlets are 
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not readily available in all areas of this soil. Maintenance 
of organic-natter content helps to maintain good tilth. 

The major limitations to the use of this soil are seasonal 
wetness, a slight hazard of frost, and poor tilth. Capa- 
bility unit [TTwe-2 (1b); woodland suitability group 4w1; 
recreation group 9. 

Pickford complex, 0 to 4 percent slopes (Pk A).—This 
soil consists of one area about 1,100 acres in size. Pickford 
silt loam, moderately wet, makes up about 60 percent of 
the mapping unit, and poorly drained Pickford soils in 
depressions make up about 40 percent. 

Included with these soils in mapping are a few areas of 
soils that have a surface layer of sandy loam. Also included 
are a few areas on low ridges where the sand is as much as 
18 inches thick over silty clay; the soils in these areas are 
moderately well drained. 

Most of this soil is used as woodland. Only a small 
acreage is cleared, and it is idle. 

Ditching provides adequate drainage for cultivated 
crops. Tile outlets are not available in all arenas of this soil. 

The major limitations to the use of this soil for crops are 
seasonal wetness, poor tilth, and the hazard of frost. 
Capability unit ITIwe-2 (1b, le); woodland suitability 
group 4w1; recreation group 9. 


Rifle Series 


The Rifle series consists of very poorly drained, nearly 
level or depressional soils on till plains, lake plains, and 
outwash plains. These soils formed in woody or herbaceous 
organic material. 

In. a representative profile the surface layer is yellowish- 
brown peat (fibric material) 2 inches thick. The next 
layer is black peat (fibrie material) 2 inches thick. The 
next layer is black muck (sapric material) 4 inches thick. 
The lower jayer is dark reddish-brown mucky peat 
(hemic material) that extends to a depth of 60 inches, 

Rifle soils have very high available water capacity and 
low natural fertility. Permeability is rapid. Downward 
movement of water is restricted by the seasonal high 
water table, which is at or near the surface most of the 
year. Runoff is very slow or ponded. 

Rifle soils are used as woodland. 

Rifle soils are mapped only with Carbondale and 
Lupton soils in this survey area. 

Representative profile of Rifle peat in an area of 
Carbondale, Lupton, and Rifle soils, in a wooded area, 
in the NEYSEYNEX sec. 13, T. 39 N., R. 24 W., Delta 
County: 

Oi1—0 to 2 inches, yellowish-brown (1OYR 5/4, broken face 
and rubbed) and light yellowish-brown (lOYR 6/4, 
pressed) fibric material; 100 percent fiber, nearly 
100 percent rubbed; massive; nonsticky; fibers are 
sphagnum moss; neutral; clear, smooth boundary. 

Oi2—2 to 4 inches, black (6YR 2/1, broken face and rubbed) 
and black (10YR 2/1, pressed) fibric material; 
about 90 percent fiber, 60 percent rubbed; massive; 
nonsticky; fibers are dominantly sphagnum moss and 
some woody fibers; mildly alkaline; abrupt, smooth 
boundary. 

Oa—4 to 8 inches, black (6YR 2/1, broken face and rubbed) 
and dark reddish-brown (SYR 2/2, pressed) sapric 
material; about 30 percent fiber, less than 10 percent 
rubbed; weak, fine, granular structure; slightly 
sticky; fibers are woody; mildly alkaline; abrupt, 
smooth boundary. 


Oel—8 to 20 inches, dark reddish-brown (5YR 2/2, on broken 
face, rubbed, and pressed) hemic material; about 65 
percent fiber, 17 percent rubbed; weak, very thick 
platy structure; nonsticky; fibers are woody; neutral; 
elear, smooth boundary. 

Oe2—20 to 39 inches, dark reddish-brown (5YR 2/2, broken 
face and rubbed) and dark reddish-brown (YR 3/3, 
pressed) hemic material; about 80 percent fiber, 17 
percent rubbed; weak, very thick, platy structure; 
nonsticky; fibers are woody; neutral; gradual, smooth 
boundary. 

Oe3—-39 to 60 inches, dark reddish-brown (5YR 2/2, broken 
face, rubbed and pressed) hemic material; about 67 
percent fiber, 15 pereent rubbed; weak, very thick, 
platy structure; nonsticky; fibers are woody; neutral. 


The organic material is more than 51 inches thick. Woody 
fragments, in the form of branches, roots, and stumps, are 
common in some areas. Reaction ranges from medium acid to 
mildly alkaline. 

The surface tier is hemic material or fibric material, or both, 
It is herbaceous material in some areas and sphagnum moss 
in other areas. More than two-thirds of the subsurface tier 
and bottom tier is hemic materials of woody or herbaceous 
composition. Strata of sapric or fibric material are in some 
areas, but they make up less than one-third of the subsurface 
and bottom tiers. The subsurface tier and bottom tier have 
hue of 5YR to JOYR, value of 2 to 4, and chroma of 2 to 4. 
The surface tier is similar in color to the other tiers where it 
is hemie material. Where it is fibric material, value is normally 
4 or 5, Hue and chroma are similar to those of the rest of the 
profile. 

Rifle soils are near Carbondale, Greenwood, and Lupton 
soils. They contain more hemie material than Carbondale or 
Lupton soils. They are less acid than Greenwood soils. 


Roscommon Series 


The Roscommon series consists of poorly drained, 
nearly level soils on lake plains, outwash plains, and till 
plains. These soils formed in sandy material. 


In a representative profile the surface layer is black 
muck 4 inches thick. The upper part of the underlying 
material is dark-gray sand 2 inches thick, the next part 
is mottled, grayish-brown sand 4 inches thick, the next 
part is mottled, dark grayish-brown sand 18 inches thick, 
and the Jower part, at s depth of 24 inches, is grayish- 
brown sand. 


Roscommon. soils have very low available water ca- 
pacity and low natural fertility. Permeability is rapid. 
The seasonal high water table is within 12 inches of the 
surface most of the year, but if drops to a depth of 2 or 
3 feet late in summer in some areas. Runoff is very slow 
or ponded. 

Most areas of these soils are used as woodland 

Representative profile of Roscommon mucky sand, in 
a marshy area, in the SEXNEYNEY see. 2, TY 39 N., 
R. 22 W., Delta County: 


Q2—4 inches to 0, black (5YR 2/1) muck; weak, medium, 
granular structure; very friable; slightly acid; abrupt, 
smooth boundary. 

C1—0 to 2 inches, dark-gray (5Y 4/1) sand; single grained; 
loose; neutral; clear, wavy boundary. 

C2—2 to 6 inches, grayish-brown (2.5Y 5/2) sand; few, coarse, 
prominent, strong-brown (7.5YR 5/6) mottles; single 
grained; loose; slightly acid; clear, wavy boundary. 

C3—6 to 24 inches, dark grayish-brown (10YR 4 2) sand; 
common, coarse, distinct, strong-brown (7.5¥R 5/6) 
and dark yellowish-brown (lOYR 4/4) motitles; single 
grained; loose; neutral; clear, wavy boundary. 

C4-—24 to 60 inches, grayish-brown (1lOYR 5/2) sand; single 
grained; loose; neutral. 
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Reaction of the profile to a depth of 20 or 30 inches ranges 
from strongly acid to neutral. Below this depth it ranges from 
medium acid to mildly alkaline. 

The 02 horizon is black (YR 2/1 or 10YR 2/1). A black 
(0YR 2/1) Al horizon 1 or 2 inches thick is present in some 
places. The C1 horizon has hue of 7.5YR to 5Y, value of 4. to 
6, and chroma of | or 2. The texture resulting from mixing 
the O2 and Cl horizons is mucky sand. 

The remaining horizons have hue of 7.5YR to 5Y, value of 
4 to G, and chroma of 1 or 2. Mottling is very faint or is absent 
in the C horizon. 

Roscommon soils in most areas are near Au Gres, Kinross, 
and Saugatuck soils. They lack the dark reddish-brown and 
very dusky red Bhir horizon that is typical of Au Gres, Kinross, 
and Saugatuck soils. They lack the cemented B2ir horizon that 
is characteristic of Saugatuck soils. 

Roscommon mucky sand (0 to 2 percent slopes) (Rc).— 
This soil is in depressional areas on lake plains, outwash 
plains, and till plains. It has the profile described as 
representative of the series. 

Included with this soil in mapping are a few small 
knolls of somewhat poorly drained Au Gres soils and a 
few areas of Tawas soils. Also included are a few areas 
where the surface layer is loamy sand or mucky loamy sand. 
Bedrock, loam, or sandy loam are below a depth of about 
4 feet in some areas, mainly near Lake Michigan. Some 
included areas are sandy soils that have a dark-brown 
subsoil. 

This soil is mainly used as woodland. A small acreage 
has been cleared. Some areas are used for pasture, but 
most are idle. 

The major limitations to the use of this soil are wet- 
ness, the hazard of frost, low natural fertility, and drought- 
iness in drained areas. Capability unit Vilwe-3 (5c); 
woodland suitability group 5wl; recreation group 10. 

Roscommon-Kalkaska sands, 0 to 6 percent slopes 
(RkB).—The soils in this mapping unit are in such a 
complex pattern that they cannot be separated at the 
scale mapped. Roscommen soils commonly make up about 
50 percent of this mapping unit, and Kalkaska soils 
make up about 35 percent. The remaining 15 percent is 
mainly somewhat poorly drained Au Gres soils and very 
poorly drained Tawas soils. Roscommon soils are nearly 
level and poorly drained. Kalkaska soils are gently sloping, 
are well drained and moderately well drained, and are on 
small ridges or knolls within areas of Roscommon soils. 

These soils are used as woodland. Trees that commonly 
grow in the wet areas are white-cedar, alder, balsam fir, 
black spruce, aspen, balm-of-Gilead, black ash, red 
maple, and white birch. Among the trees that grow on 
Kalkaska soils are sugar maple, hemlock, white pine, 
red pine, balsam fir, aspen, and yellow birch. 

The major limitations to the use of these soils are wet- 
ness, the hazard of frost, and low fertility. The Roscom- 
mon soils are droughty if they are drained. Capability 
unit, ViTwe-8 (5c, 5a); woodland suitability group 5wl 
for Roscommon, 3s1 for Kalkaska; recreation group 10. 


Rousseau Series 


The Rousseau series consists of well drained or moder- 
ately well drained, nearly level to very steep soils on lake 
plains and dunes. These soils formed in sandy materials. 

In a representative profile the surface layer is black fine 
sand 1 inch thick. The subsurface layer is pinkish-gray 
fine sand 7 inches thick. The upper part of the subsoil is 
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dark reddish-brown, very friable fine’sand 3 inches thick, 
the middle part is yellowish-red, very friable fine sand 6 
inches thick, and the lower part is strong-brown, very 
friable fine sand 8 inches thick. The underlying material 
is reddish-yellow fine sand. 

Rousseau soils have low available water capacity and 
low natural fertility. Permeability is rapid. The hazard of 
soil blowing is severe. 

Only a small acreage of Rousseau soils has been cleared, 
and it is used for hay or pasture. Most areas of these soils 
are used as woodland. 

Representative profile of Rousseau fine sand, 0 to 6 
percent slopes, in a wooded area, in the SW NE NW 
SEY, sec. 14, T. 41 N., R. 22 W., Delta County: 


A1—O to 1 inch, black (N 2/0) fine sand; very weak, medium, 
granular structure; very friable; strongly acid; abrupt, 
smooth boundary. 

A2—1 to 8 inches, pinkish-gray (5YR 6/2) fine sand; very 
weak, medium, subangular blocky structure; very 
frinble; very strongly acid; abrupt, wavy boundary. 

B2lir—8 to 11 inches, dark reddish-brown (5 YR 3/4) fine sand; 
very weak, fine, subangular blocky structure; very 
friable; very strongly acid; abrupt, irregular boundary. 

B22ir—11 to 17 inches, yellowish-red (SYR 4/8) fine sand; 
very weak, fine and medium, subangular blocky 
structure; very friable; strongly acid; abrupt, irregular 
boundary. 

B3—17 to 25 inches, strong-brown (7.5YR. 5/6) fine sand; 
very weak, fine and medium, subangular blocky 
structure; very friable; medium acid; clear, wavy 
boundary. 

C—25 to 60 inches, reddish-yellow (7.5YR 6/6) fine sand; 
very weak, medium, subangular blocky structure; 
very friable; medium acid. 


The solum ranges from about 20 to 32 inches in thickness. 
The entire profile is dominantly fine sand but includes a high 
percentage of very fine sand. Reaction of the solum is strongly 
acid to medium acid. 

In cultivated areas the Ap horizon is a dark brown (7.5YR. 
3/2) and is 6 to 8 inches thick. In some places an O1 horizon 1 
to 2 inches thick is directly over the A2 horizon, and there is 
no Al horizon present. The Al horizon is black (N 2/0 or 
5YR 2/1). The A2 horizon has hue of 5YR to 10¥YR, value of 
5 or 6, and chroma of 1 or 2. 

The B2lir horizon has hue of 5YR or 7.5YR and value and 
chroma of 3 or 4. The B22ir horizon has hue of 5YR to 7.5YR, 
value of 4 to 6, and chroma of 6 to 8. The B8 horizon has hue 
of 5YR or 7.5YR, value of 5 or G, and chroma of 6 to 8. 

The C horizon has hue of 5YR to 10YR, value of 5 or 6, 
and chroma of 3 to 6. It is medium acid or slightly acid. In 
some places that are moderately well drained, fine distinct 
mottles are at a depth below 24 inches. 

Rousseau soils in most places are near Bohemian, Kalkaska, 
and Rubicon soils. They generally are coarser textured than 
Bohemian soils and are not loamy in the lower part of the B 
horizon, which is characteristic of Bohemian soils. They contain 
more fine sand throughout the profile than Kalkaska or Rubicon 
soils, 


Rousseau fine sand, 0 to 6 percent slopes (RoB).—This 
soil is on lake plains. It has the profile described as repre- 
sentative of the series. Runoff is slow. 

Included with this soil in mapping are a few areas of 
somewhat poorly drained Wainola soils in depressions and. 
drainageways. Also included are some areas of Kalkaska 
and Karlin soils. 

Most of this soil is used as woodland. A small acreage 
has been cleared, and it is used for hay and pasture. 

The major limitations to the use of this soil for crops 
are droughtiness, low natural fertility, and the hazard of 
soil blowing. Capability unit I[Is—4 (4a); woodland suita- 
bility group 2s1; recreation group 1. 
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Rousseau fine sand, 6 to 18 percent slopes (RoD).— 
This soil is on lake plains and dunes. Runoff is slow to 
medium, depending on the amount of plant cover. The 
hazards of soil blowing and water erosion are severe. 

Included. with this soil in mapping are cultivated areas 
where crosion has exposed the subsoil on some of the 
steeper slopes. Also inclided are a few areas that have 
strata. of very fine sand. There are also small areas of 
Kalkaska, Karlin, and Blue Lake soils. 

Most of this soil is used as woodland. Only a small 
acreage has been cleared, and it is used for hay or pasture. 

The major limitations to the use of this soil for crops 
are low natural fertility, the hazard of erosion, and drought- 
iness. Capability unit TVe-9 (4a); woodland suitability 
group 281; recreation group 3. 

Rousseau fine sand, hilly (2 to 40 percent slopes) 
(RsD).—This soil is on old dunes that lie on an east-west 
axis. The dunes are as high as 40 to 50 feet. They range 
from about 250 to 600 feet in width and from about 4 mile 
to about 1% miles in length. North-facing slopes range 
from about 2 percent to about 20 percent. South-facing 
slopes are dominantly 35 to 40 percent and drop off 
abruptly. Runoff is slow to medium, depending on the 
amount of plant cover. The hazard of soil blowing is 
severe. This soil is more commonly associated with organic 
soils than with other Rousseau soils. 

Included with this soil in mapping are a few areas of 
Rubicon soils and areas of somewhat poorly drained 
Wainola and Au Gres soils on the north edges of the dunes. 
In some included areas the upper part of the subsoil is 
not so dark as it is in this Rousseau soil. Also included are 
a few areas where there is discontinuous cementation in 
the subsoil. Some of the south-facing areas have slopes of 
less than 20 percent. 

This soil is used as woodland. 

The major limitations to the use of this soil are droughti- 
ness, the hazard of erosion, steepness, and low natural 
fertility. Capability unit VITs-1 (4a); woodland suitability 
group 282; recreation group 3. 


Rubicon Series 


The Rubicon series consists of well-drained, nearly level 
to very steep soils on outwash plains, lake plains, moraines, 
and dunes (fig. 13), These soils formed in sandy material. 

In a representative profile the surface layer is black 
sand 1 inch thick. The subsurface layer is brown sand 3 
inches thick. The upper part of the subsoil is reddish- 
brown, very friable sand 4 inches thick, the middle part 
is brown, very friable sand 6 inches thick that contains a 
few chunks of weakly cemented sand, and the lower part 
is brown, loose sand 13 inches thick. ‘The underlying ma- 
terial is light-brown sand. 

Rubicon soils have very low available water capacity 
and low natural fertility. Permeability is very rapid. 

A few areas of these soils have been cleared, but they 
are idle or have been planted to pines. Nearly all areas of 
these soils are used as woodland. 

Representative profile of Rubicon sand, 0 to 6 percent 
slopes, im _a wooded area, in the NEYNEYNE} sec. 1, 
T.45 N., R. 19 W., Alger County: 

A1—0 to 1 inch, black (JOYR 2/1) sand; weak, fine, granular 
structure; very friable, very strongly acid; abrupt, 
smooth boundary. 


Figure 13.—Profile ofa Rubicon sand, showing stratification of the 
sand. In places this soil has a thick subsurface layer, but the subsoil 
is not strongly developed. 


A2—1 to 4 inches, brown (7.5 YR 5/2) sand; weak, coarse, 
granular structure; very friable; very strongly acid; 
abrupt, wavy boundary. 

B21lir—4 to 8 inches, reddish-brown (5 YR 4/4) sand; weak, 
coarse, subangular blocky structure; very friable; 
very strongly acid; gradual, smooth boundary. 

B22ir—8 to 14 inches, brown (7.56 YR 4/4) sand; weak, coarse, 
granular strueture; very friable; few chunks of weakly 
cemented ortstein; medium acid; gradual, smooth 
boundary. 

B3—14 to 27 inches, brown (7.5YR 5/4) sand; single grained, 
loose; medium acid; abrupt, smooth boundary. 

C—27 to 60 inches, light-brown (7.5YR 6/4) sand; single 
grained; loose; slightly acid. 

The solum ranges from 20 to 36 inches in thickness. Reaction 
throughout the solum ranges from very strongly acid to medium 
acid. In areas that have been cultivated, the Al and A2 
horizons have been mixed to form a dark-gray (lOYR 4/1) Ap 
horizon. The Al horizon is black (6YR 2/1 or 10YR 2/1). The 
A2 horizon has hue of 7.5YR. or LOYR, value of 5 to 7, and 


chroma of 1 or 2. 
The B2lir horizon has hue of 5YR or 7.5YR and value and 


chroma of 3 or 4. Value and chroma of 3 occur only where the 
B2tir horizon is less than 2 inches thick. A thin, discontinuous 
Bhir horizon less than 1 inch thick is present in a few places. 
Tt has value and chroma of 3 or Jess. The B22ir horizon has hue 
of 5YR or 7.5YR, value of 3 to 5, and chroma of 4 to 8. Weakly 
cemented chunks of ortstein are present in the B21 and B22 
horizons in many places. The B3 horizon is transitional in 
color between the B22ir horizon and the C horizon. 

The C horizon has hue of 5YR or 7.5YR, value of 5 to 7, 
and chroma of 3 to 8. It is medium acid to slightly acid. 
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Rubicon soils have textures similar to those of Croswell 
and Kalkaska soils. They lack the mottles in the upper part 
of the C horizon, which are characteristic of Croswell soils. They 
lack the continuous dark reddish-brown Bh horizon that is 
typical of Kalkaska soils. 

Rubicon sand, 0 to 6 percent slopes (RuB).—This soil 
is on outwash plains and lake plains. It has the profile 
described as representative of the series. Runoff is very 
slow, and the hazard of soil blowing is severe. 

Included with this soil in mapping are a few small areas 
of well drained Kalkaska soils and moderately well drained 
Croswell soils. Also included, where this soil is near 
organic soils, are areas of somewhat poorly drained Au 
Gres soils and poorly drained Roscommon soils. Scattered 
bands of coarse sand and fine gravel are below a depth of 
48 inches in some areas. 

This soil is used mainly as woodland. A large acreage 
is in red pine and jack pine plantations. 

Severe limitations to the use of this soil are droughtiness, 
low natural fertility, and the hazard of soil blowing. 
Capability unit VIIs—-1 (5.3a); woodland suitability group 
283; recreation group 1. 

Rubicon sand, 6 to 18 percent slopes (RuD).—This 
soil is on moraines and outwash plains. Runoff is slow and 
the hazard of water erosion is slight because of rapid in- 
filtration and rapid permeability. The hazard of soil blow- 
ing is severe. 

Trelnded with this soil in mapping are a few areas of 
more strongly developed Ialkaska soils and areas of 
moderately well drained Croswell soils in depressions. 
Also included are areas of Rubicon soils that have slopes 
of less than 6 percent or more than 18 percent, and a few 
areas of soils near Lake Michigan that are higher in reac- 
tion than Rubicon soils. 

This soil is used as woodland. 

The major limitations to the use of this soil are low 
natural fertility, droughtiness, and the hazard of soil 
blowing. Capability unit VITs-1 (5.38); woodland suita- 
bility group 233; recreation group 3. 

Rubicon sand, 18 to 40 percent slopes (RuE).—This 
soil is on moraines and outwash plains. Runoff is slow, and 
the hazards of erosion and soil blowing are severe. 

Included with this soil in mapping are a few areas of 
less sloping Rubicon and Kalkaska soils and. a few small 
areas of soils near Lake Michigan that are higher in re- 
action than Rubicon soils. Also included, in Alger County, 
are a few areas of steep fine sands that support stands 
of northern hardwoods. 

This soil is used as woodland. 

The major limitations to the use of this soil are steepness, 
low natural fertility, droughtiness, and the hazard of ero- 
sion. Capability unit VITs—-1 (5.3a); woodland suitability 
group 284; recreation group 7. 


Ruse Series 


The Ruse series consists of poorly drained, nearly level 
soils on shallow till plains and on bedrock benches. ‘These 
soils formed in loamy material 10 to 20 inches thick over 
limestone bedrock. 

In a representative profile the surface layer is black 
silt loam 4 inches thick. The upper part of the subsoil is 
mottled, olive-gray, friable silt loam 3 inches thick and 
the lower part is mottled, pale-olive, friable sandy loam 


4 inches thick. The underlying material is limestone 
bedrock. 

Ruse soils have moderate available water capacity and 
medium natural fertility. Permeability is moderate, but 
downward movement of water is restricted by bedrock. 
The seasonal high water table is near the surface much of 
the year, but it drops below the bedrock contact during 
summer in some areas. Runoff is very slow or ponded. 

Most areas of these soils are used as woodland. Some 
areas are used for pasture. Many of the cleared areas nie 
idle. 

Representative profile of Ruse silt loam, in_a wooded 
area, in the NWYNEYNEY sec. 20, T. 39 N., R. 21 W., 
Delta County: 

Ai—O to 4 inches, black (SY 2/1) silt loam; weak, medium, 
granular structure; frinble; mildly alkaline; abrupt, 
smooth boundary. 

B21g—4 to 7 inches, olive-gray (5 Y 5/2) silt loam; few, medium, 
faint, dark grayish-brown (2.5Y 4/2) mottles; weak, 
medium, subangular blocky structure; friable; 3 
percent coarse fragments; slightly effervescent; 
mildly alkaline; abrupt, smooth boundary. 

B22—7 to 11 inches, pale-olive (5Y 6/3) sandy loam; many, 
medium, distinct, light olive-brown (2.5Y 5/6) 
mottles; weak, fine, subangular blocky structure; 
friable; 3 percent coarse fragments; slightly efferve- 
scent; moderately alkaline; abrupt, smooth boundary. 

ITR—11 inches, limestone bedrock. 

The thickness of the solum and the depth to bedrock range 
from 10 to 20 inches but are most commonly 10 to 14 inches. 
Reaction throughout the profile ranges from neutral to mod- 
erately alkaline. 

The Al horizon has hue of 1OYR to 5Y, value of 2 or 3, 
and chroma of 1. The B21g horizon has hue of 10YR to 5Y, 
value of 4 or 5, and chroma of 2, It is silt loam, loam, or sandy 
loam. The B22 horizon has hue of 1OYR to 5Y, value of 5 or 
6, and chroma of 3 or 4. It is sandy loam or loam. A 1- to 3- 
inch layer, which appears to be residuum from the bedrock, is 
immediately above the limestone bedrock in some places. 

Some Ruse soils have a moderately alkaline reaction in the solum 
and so are outside of the range defined for the series. This 
difference, however, does not affect the usefulness or behavior 
of these soils. 

Ruse soils in most places are near Ensign and Nahma soils. 
They have a grayer B horizon than Ensign soils. They have 
bedrock at a depth of 10 to 20 inches instend of at a depth of 
20 to 40 inches, which is characteristic of Nahma soils. 


Ruse silt loam (0 to 2 percent slopes) (Rv).—This soil 
is on shallow till plains and limestone bedrock benches. 

Included with this soil in mapping are a few areas of 
somewhat poorly drained Ensign soils and poorly drained 
Nahma soils. Also included are a few areas where the soils 
are less than 10 inches deep and some areas where as much 
as 12 inches of muck is on the surface. 

Most of this soil is used as woodland. Small cleared 
areas are used for pasture. Many of the cleared areas are 
idJe or have reverted to brush. 

The major limitations to the use of this soil are wetness 
and shallow soil depth. Capability unit VIlwe-2 (Rbe); 
woodland suitability group 4w1; recreation group 10. 


Saugatuck Series 


The Saugatuck series consists of somewhat poorly 
drained or poorly drained, nearly level or gently sloping 
soils on outwash plains and lake plains. These soils formed. 
in sandy material. 

In a representative profile the surface layer is black, 
partly decomposed leaves, grass, and roots and is 2 inches 
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thick. The subsurface layer is light-gray sand 10 inches 
thick. The upper part of the subsoil is mottled, very dusky 
red, loose sand 5 inches thick. The middle part of the sub- 
soil is dark reddish-brown sand 6 inches thick. It is mas- 
sive, very firm, and. strongly cemented. The lower part 
of the subsoil is mottled, strong-brown sand 11 inches 
thick. It is massive, weakly cemented, and firm. The un- 
derlying material is yellowish-brown sand. that extends 
to a depth of 60 inches or more. ; 
Saugatuck soils have very low available water capacity 
and low natural fertility. Permeability is rapid in the loose 
or friable layers and slow in the cemented layers. The 
seasonal high water table fluctuates from a depth of less 
than 2 feet to a depth of 4 or 5 feet throughout the year. 


Runoff is slow. 

These soils are used as woodland. 

Representative profile of Saugatuck sand, 0 to 3 per- 
cent slopes, in a wooded area, in the SEYSEYNES sec. 4, 
T. 41 N., R. 19 W., Delta County: 


02—2 inches to 0, black (65YR 2/1) partly decomposed leaves, 
grass, and roots; very friable; very strongly acid; 
abrupt, smooth boundary, 

A2—0 to 10 inches, light-gray (10YR 7/1) sand; single grained; 
loose; strongly acid; abrupt, wavy boundary. 
B2lhir—10 to 14 inches, very dusky red (2.6YR 2/2) sand; 
few, coarse, faint, dark reddish-brown (6YR 3/8) 
mottles; single grained; loose; very strongly acid, 

clear, wavy boundary. 

B22irm—15 to 21 inches, dark reddish-brown (2.5YR 3/4) 
sand; common, fine, distinct, dark reddish-brown 
(BYR. 3/3) mottles; massive; very firm; strongly 
cemented ortstein; strongly acid; whrupt, irregular 
boundary. 

B3m—21 to 32 inches, strong-brown (7.5YR. 5/6) sand; many, 
medium, faint, reddish-yellow (7.5YR 6/8) mottles; 
massive; weakly cemented ortstein; firm; strongly 
acid; clear, wavy boundary. 

C—32 to 60 inches, yellowish-brown (1OYR 5/4) sand; single 
grained; loose; medium acid. 


The solum ranges from 24. to 36 inches in thickness. Reaction 
throughout the solum is very strongly acid or strongly acid. 

A black (5YR 2/1) Al horizon 1 to 3 inches thick is present 
in some places. The A2 horizon has hue of 5YR to 10YR, 
value of 6 to 7, and chroma of 1 or 2. The lower boundary 
ranges from clear, wavy to abrupt, irregular, 

The B21hir horizon has hue of 2.5YR or 5YR, value of 2 or 
3, and chroma of 2 or 3. This horizon is weakly to strongly 
cemented in some places. The lower boundary is irregular in 
some areas. The B22irm horizon has hue of 2.5YR or 5YR, 
value of 2 to 4, and chroma of 2 to 6. This horizon is commonly 
strongly cemented. 

The B3m horizon has hue of 5YR to 10YR, value of 3 to 5, 
and chroma of 4 to 6. Insome places all boundaries are irregular 
and tongucs of horizons extend downward into the next one or two 
horizons. Color, thickness, and degree of cementation of all 
parts of the B horizon are variable within short distances. 

The C horizon has hue of 7.6YR or 10YR, value of 4 to 6, 
and chroma of 8 or 4. It is strongly acid or medium acid. 

The annual temperature of Saugatuck soils in the survey area 
is a few degrees cooler than is defined as within the range for 
the series, but this difference seems not to alter the uscfulness 
or behavior of these soils. 

Saugatuck soils in most places are near Au Gres, Kinross, 
and Roscommon soils. They have a cemented B horizon that is 
lacking in the Au Gres, Kinross and Roscommon soils. They 
have colors in the B horizon that are darker than those at 
similar depths in Roscommon soils. 


Saugatuck sand, 0 to 3 percent slopes (Sc A).—This 
soil is on lake plains and outwash plains. Included in 
mapping are a few areas of somewhat, poorly drained 
Au Gres soils and poorly drained Kinross and Roscom- 
mon soils. 


This soil is used as woodland. 

The major limitations to the use of this soil are low 
natural fertility, wetness, restricted root zone, and the 
hazard of frost. Capability unit ViTwe-3 (5b-h) ; woodland 
suitability group 5w1; recreation group 8. 


Shelldrake Series 


The Shelldrake series consists of well drained or mod- 
erately well drained, nearly level to sloping soils on low 
beach ridges near Lake Superior. These soils formed. in 
sandy material. 

Tn a representative profile the surface layer is a mixture 
of black and light brownish-gray sand 1 inch thick. The 
subsurface layer is light brownish-gray sand 6 inches 
thick. The subsoil is light yellowish-brown, loose sand 
that is 11 inches thick and contains some brown spots. 
The underlying material to a depth of 42 inches is pale- 
brown sand that grades to mottled, white sand below a 
depth of 42 inches. 

Shelldrake soils have very low available water capacity 
and low natural fertility. Permeability is very rapid. 
Runoff is very slow. 

Shelldrake soils are used as woodland and for recrea- 
tion. They are suitable for cabin sites and provide a view of 
Lake Superior. 

Representative profile of Shelldrake sand, 0 to 8 percent 
slopes, in a wooded area, in the SEMNEYSEYSWY sec. 19, 
T. 47 N., R. 18 W., Alger County: 


02&A2—0 to 1 inch, black (N 2/0) and light brownish-gray 
(JOYR, 6/2) sand; single grained; loose; very strongly 
acid; abrupt, smooth boundary. 

A2—1 to 7 inches, light brownish-gray (lOYR 6/2) sand; single 
grained; loose; strongly acid; abrupt, wavy boundary. 

B2—7 to 18 inches, light yellowish-brown (1OYR, 6/4) sand; 
gome spots of brown (10YR 5/3); single grained; 
loose; strongly acid; clear, irregular boundary. 

C1—18 to 42 inches, pale-brown (JOYR 6/3) sand; single 
grained; loose; strongly acid; clear, wavy boundary. 

C2—42 to 60 inches, white (OYR 8/2) sand; many, coarse, 
distinct, brownish-yellow (lOYR 6/6) and yellow 
((OYR 7/6) mottles; single grained; loose; medium 
acid. 


The solum ranges from 16 to 28 inches in thickness. Reaction 
throughout the profile ranges from very strongly acid to 
medium acid. :, 

In some places there is a black (N 2/0 or 5YR 2/1) Al 
horizon Jess than 1 inch thick. The A2 horizon is light gray 
(LOYR 6/1 to 7/1) or light brownish gray (LOYR 6/2). 

The B2 horizon ranges from strong brown (7.5YR 5/8) and 
reddish yellow (7.5YR, 7/8 and 6/8) to light yellowish brown 
(LOYR 6/4) and yellow (LOYR 7/6). A B3 horizon, intermediate 
in color between the B2 and C1 horizons, is present in some 
places. Scattered chunks of weakly cemented ortstein are 
present in some places. 

The C horizon ranges from very pale brown (10YR 7/3 or 
7/4) to pinkish gray (7.5YR 7/2) or white (LOYR 8/2), Faint 
to distinct mottling is below a depth of 24 inches in places that 
are moderately well drained. 

Shelldrake soils are near Rubicon soils in most places. They 
have a lighter colored B horizon and have a higher percentage 
of quartz in the profile than Rubicon soils. 


Shelldrake sand, 0 to 8 percent slopes (Sh8).—This 
soil is in areas on beach ridges along the shores of Lake 
Superior. 

Included with this soil in mapping, as distance from the 
lake increases, are a few areas of more strongly developed 
Rubicon soils. Also included are depressional areas that 
are moderately well drained, areas where the seasonal 
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high water table is within 3 feet of the surface in a few of 
the swales, and some areas where the slopes are more 
than 8 percent. : 

This soil is used for recreation and as woodland. Many 
summer cabins are on this soil. Because of the very rapid 
permeability of this soil, care should be taken to place 
septic systems so that water supplies are not polluted. 

The major limitations to the use of this soil are low 
natural fertility, droughtiness, and the hazard of soil 
blowing. Capability unit VITs-1 (5.30); woodland suit- 
ability group 2s3; recreation group 1. 


Skanee Series 


‘The Skanee series consists of somewhat poorly drained, 
nearly level or gently sloping soils on till plains. These 
soils formed in dominantly loamy material. ; 

In a representative profile the surface layer is black 
organic matter 3 inches thick. The subsurface layer is 
pinkish-gray sandy loam 5 inches thick. The upper part 
of the subsoil is mottled, dark reddish-brown, friable fine 
sandy loam 9 inches thick, the middle part is a fragipan 
that is mottled, reddish-brown, very firm sandy loam 4 
inches thick, and the lower part is mottled, weak-red 
loamy sand and reddish-brown sandy loam 15 inches 
thick. The lower part of the subsoil is a very firm fragipan. 
The underlying material, at a depth of 33 inches, is reddish- 
brown sandy loam that grades to light reddish-brown light 
sandy loam at a depth of 40 inches. It extends to a depth 
of 60 inches or more. 

Skanee soils have medium available water capacity 
above the fragipan and low available water capacity in 
the fragipan and underlying layers. Natural fertility is 
medium. Permeability is moderate above the fragipan 
and slow to moderately slow through the fragipan. The 
seasonal high water table fluctuates between depths of 1 
foot and 2 fect during the year. Runoff is slow. 

Skanee soils are used as woodland. 

Representative profile of Skanee sandy loam, 0 to 6 
percent slopes, in a wooded area, in the SE¥YNEYSEY, 
sec. 81, T. 47 N., R. 18 W., Alger County: 

02—3 inches to 0, black (S5YR 2/1) organic matter; weak, 
medium, granular structure; very friable; many roots; 
very strongly acid; abrupt, smooth boundary. 

A2—0 to 5 inches, pinkish-gray (5YR 6/2) sandy loam: weak, 
medium, subangular blocky structure; friable; few 
roots; less than 2 percent coarse fragments; very 
strongly acid; abrupt, irregular boundary. 

B2lhir—5 to 9 inches, dark reddish-brown (5YR 3/2) fine 
sandy loam; few medium, faint, yellowish-red (5YR 
4/8) mottles; weak, medium, subangular blocky 
structure; friable; many roots; 3 percent coarse frag- 
ments; very strongly acid; clear, wavy boundary. 

B22ir—9 to 14 inches, dark reddish-brown (5YR 3/4) ‘fine 
sandy loam; common, medium, distinct, yellowish- 
red (5YR 5/8) mottles around root channels; weak, 
medium, subangular blocky structure; friable; com- 
mon roots; 3 percent coarse fragments; very strongly 
acid; abrupt, wavy boundary. 

Bx—14 to 18 inches, reddish-brown (5YR 5/4) sandy loam; 
common, medium, distinct, strong-brown (7.5YR 
5/6) mottles; weak, thick, platy structure; very firm; 
few roots; 3 percent coarse fragments; very strongly 
acid; clear, broken boundary. 

(B’&A’)x—18 to 33 inches, reddish-brown (5YR 4/4) sandy 
loam (B’) and weak-red (2.5 YR 5/2) loamy sand (A’); 
A‘ material makes up 15 to 20 percent, by volume, of 
the horizon; many, medium, distinct, yellowish-red 
(SYR 4/6) mottles; weak, thick, platy structure; very 
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firm; thick clay films on faces of peds and in pores; 3 
percent coarse fragments; very strongly acid; gradual, 
wavy boundary. 

C1—33 to 40 inches, reddish-brown (2.5YR 5/4) sandy loam; 
massive; friable; 3 percent coarse fragments; strongly 
acid; clear, smooth boundary. 

IIC2—40 to 60 inches, light reddish-brown (2.5YR 6/4) light 
sandy loam; massive; very friable; strongly acid. 


The solum ranges from 30 to 50 inches in thickness. Reaction 
ranges from very strongly acid to medium acid throughout 
the solum. 

In places a black (10OYR 2/1) Al horizon 1 inch to 2 inches 
thick is present. The A2 horizon is pinkish gray (65YR 6/2) 
or reddish gray (65 YR 5/2). 

The B2thir horizon has hue of 5YR, value of 2 or 3, and 
chroma of 2 to 4, The B22ir horizon is dark reddish brown 
(SYR. 3/4) or reddish brown (SYR 4/4). The B3x horizon is 
reddish brown (5YR 5/4) or yellowish red (5¥YR 4/6). The 
fragipan in this horizon is not present in some places. 

The A’ part of the (B’&A’)x horizon has hue of 1OR to 
5YR, value of 5 or 6, and chroma of 2 or 3, It is sandy loam 
or loamy sand. The B’ part of the (B’&A’)x horizon has hue 
of 10R to 5YR and value and chroma of 4. It is sandy loam, 
loam, or light sandy clay loam. The A’ part of the (B’&A)x 
horizon makes up the outer part of peds, and the center part 
of the peds is B’ material. The fragipan is friable to firm when 
moist and hard when dry. 

The C horizon has hue of 10R or 2.5YR, value of 4 or 5, 
and chroma of 4. It is sandy loam or light sandy loam and 
contains strata of loamy sand in a few places. The C horizon 
is strongly acid to medium acid in reaction. 

Skanee soils, in most places, are near Kawbawgam and 
Munising soils. They differ from Kawbawgam soils in that 
they are deeper than 40 inches and have a fragipan. They 
have mottles in the B horizon, which Munising soils lack. 


Skanee sandy loam, 0 to 6 percent slopes (Sk B).—This 
soil is in depressional areas on till plains. Areas are small 
and scattered. 

Included with this soil in mapping in higher areas are 
moderately well drained Munising soils. Also included 
are a few areas of soils that have slopes of more than 6 
percent, and some areas where sandstone bedrock is 
below a depth of 4 feet. ; 

This soil is used as woodland. 

The fragipan in this soil reduces the effectiveness of 
tile drains by slowing the downward movement of water. 

The major limitations to the use of this soil for crops 
are seasonal wetness, the hazard of frost, and presence of 
a fragipan. Capability unit Ilwe-6 (8b~a); woodland 
suitability group 205; recreation group 8. 


Steuben Series 


The Steuben series consists of well drained and mod- 
erately well drained, nearly level to moderately steep 
soils on till plains and moraines. These soils formed in 
dominantly loamy material 20 to 40 inches thick over 
sandy material. 

In a representative profile the surface layer is a black 
organic mat 2 inches thick. The subsurface layer is reddish- 
gray fine sandy loam 6 inches thick. The upper part of the 
subsoil is dari reddish-brown, friable fine sandy loam 8 
inches thick, the middle part is dark-brown, friable fine 
sandy loam 5 inches thick, and the lower part is a fragipan 
of pinkish-gray firm loamy fine sand and reddish-brown 
firm fine sandy loam 19 inches thick (fig.14). The under- 
lying material is light-brown and brown sand that has 
some thin, reddish-brown bands in the upper part. 

Steuben soils have moderate available water capacity 
above the fragipan and low available water capacity in the 
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fragipan. Natural fertility is medium. Permeability is 
moderate above the fragipan and slow to moderately slow 
through the fragipan. 

Steuben soils are used mainly as woodland. 

Representative profile of Steuben fine sandy loam, 
0 to 6 percent slopes, in a wooded area, in the 
NEYSWYSWHSEX sec. 8, T. 45 N., R. 20 W., Alger 
County: 


O1—2 inches to 0, black (6YR 2/1) organic mat; very friable; 
many roots; very strongly acid; abrupt, smooth 
boundary. . 

A2—O0 to 6 inches, reddish-gray (5YR 5/2) fine sandy loam; 
weak, coarse, platy structure; friable; less than 2 per- 
cent coarse fragments; very strongly acid; abrupt, 
wavy boundary. 

B2ihir—6 to 9 inches, dark reddish-brown (5YR 2/2) fine 
sandy loam; weak, medium and coarse, subangular 
blocky structure; friable; less than 2 percent coarse 
fragments; very strongly acid; clear, wavy boundary. 

B22ir—9 to 14 inches, dark reddish-brown (5YR. 3/4) fine 
sandy loam; weak, medium and coarse, subangular 
blocky structure; friable; less than 2 percent coarse 
fragments; very strongly acid; gradual, wavy bound- 


ary. 

B23—14. aA 19 inches, dark-brown (7.5YR 4/4) fine sandy 
Joam; weak, medium and coarse, subangular blocky 
structure; friable; less than 2 percent coarse fragments; 
strongly acid; abrupt, smooth boundary. 

B’x&A’x--19 to 38 inches, reddish-brown (2.5YR 4/4) fine 
sandy loam (B’) and pinkish-gray (5YR 6/2 and 
7/2) loamy fine sand (A’); B’ part makes up 60 percent 
of the horizon, and A’ part makes up 40 percent; 
weak, very thick, platy structure; hard and brittle 
when dry, firm when moist; few thin clay films; 
vesicular; 3 percent coarse fragments; strongly acid; 
abrupt, smooth boundary. 

IIC1—88 to 438 inches, light-brown (7.5YR 6/4) sand; few 
reddish-brown (2.5YR 4/4) bands 1/16 to 1/4 inch 
thick; single grained; loose; strongly acid; abrupt, 
wavy boundary. 

I1C2—43 to 60 inches, brown (7.5YR 5/4) sand and coarse 
sand; single grained; loose; medium acid. 


The solum ranges from 20 to 40 inches in thickness, which 
corresponds to the depth to sandy material. Depth to the 
fragipan ranges from 17 to 26 inches. Reaction of the solum 
ranges from very strongly acid to medium acid. 

A black (6YR 2/1 or 10YR 2/1) Al horizon 1 to 2 inches 
thick is present in a few places. The A2 horizon has hue of 
5Y¥R or 7.5YR, value of 5, and chroma. of 2. 

The B2lhir horizon has hue of 5YR, value of 2 or 3, and 
chroma of 2 or 3. It is sandy loam or fine sandy loam. The 
B22ir horizon has hue of 5YR, value of 3 or 4, and chroma of 
4 or 6. It is sandy loam or fine sandy loam. The B28 horizon 
has hue of 5YR or 7.5YR, value of 4 or 5, and chroma of 3 or 
4, It is sandy loam or fine sandy loam. 

The B’ part of the B’x&A’x horizon has hue of 2.5YR, 
value of 4 or 5, and chroma of 4, It ranges from sandy loam 
to light sandy clay loam. The A’ part of the B’/x&A‘x horizon 
has hue of 5YR, value of 5 or 6, and chroma of 2 or 3. It is 
sand, loamy sand, or loamy fine sand. The A’ part makes up 
40 to 50 percent of the B’x&A’x horizon and is around peds 
of B’ material. Clay films are in pores. The fragipan is friable 
to very firm when moist and hard or very hard when dry. 

The IIC horizon has hue of 5YR to 7.5YR, value of 5 or 6, 
and chroma of 3 or 4. It is dominantly sand but has strata of 
coarse sand or fine gravel in a few places. The IIC horizon 
ranges from strongly acid to slightly acid in reaction. 

The Steuben soils in most places are near Munising and Blue 
Lake soils. They have a coarser textured C horizon than 
Munising soils. They have a finer textured Bir horizon than 

~ Blue ae soils, and they have a fragipan, which Blue Lake 
soils lack. ; 


Steuben fine sandy loam, 0 to 6 percent slopes (StB).— 
This soil is in irregularly shaped areas on water-worked 
moraines and till plains. It has the profile described as 
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Figure 14,—Profile of a Steuben fine sandy loam, showing a frag- 
ipan at a depth of about 18 to 32 inches. 


representative of the series. Runoff is slow. The hazard of 
erosion is slight. 

Included with this soil in mapping are small areas of 
Blue Lake, Kalkaska, Karlin, and Munising soils in Alger 
County. Also included are areas of Karlin and Trenary 
soils in Schooleraft County. In Schoolcraft County there 
are areas of Steuben soils that have a fragipan that is 
thinner and weaker than that of this Stuben soil. 

This soil is used mainly as woodland. Only a small 
acreage has been cleared. Except for a few garden plots, 
most of the cleared areas are idle. Some areas have been 
planted to red pine. 

The major limitations to the use of this soil for crops 
are moderate droughtiness and the presence of a fragipan 
that restricts rooting of deep-rooted crops. Capability 
unit e-3 (3a-a); woodland suitability group 2d1; recrea- 
tion group 4. 

Steuben fine sandy loam, 6 to 18 percent slopes (StD).— 
This soil is in irregularly shaped areas on water-worked 
moraines. Runoff is slow because of the forest cover, but 
the hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Blue Lake, Kalkaska, Karlin, and Munising soils. Also 
included are small areas of soils that have slopes of more 
than 18 percent. 

This soil is used as woodland. 

The major limitations to the use of this soil for crops 
are steepness, the hazard of erosion, and moderate 
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droughtiness. Capability unit [Ve-4 (a-a); woodland 
suitability group 2d1; recreation group 6. 


Summerville Series 


The Summerville series consists of well drained or 
moderately well drained, neatly level to moderately 
steep soils on shallow till plains or bedrock benches. These 
soils formed in loamy material 10 to 20 inches thick over 
limestone bedrock. 

In a representative profile the surface layer is very dark 
gray fine sandy loam 4 inches thick. The subsurface layer 
is light brownish-gray fine sandy loam 3 inches thick. 
The subsoil is brown, friable fine sandy loam 4 inches 
thick. The underlying material is light reddish-brown fine 
sandy loam 4 inches thick over limestone bedrock. 

Summerville soils have moderate available water capac- 
ity, but the shallow soil depth limits the amount of water 
stored in the soil and often results in droughtiness during 
extended dry periods. Natural fertility is medium. Perme- 
ability is moderate. Downward movement of water is not 
greatly slowed by the bedrock, because the bedrock is 
commonly fractured. Runoff is slow. 

Summerville soils are used for hay and pasture and as 
woodland. 

Representative profile of Summerville fine sandy loam, 
0 to 4 percent slopes, in a wooded area, at the center of the 
SWYN WYN WY sec. 3, T. 38 N., R. 19 W., Delta County: 


A1—0 to 4 inches, very dark gray (1OYR 3/1) fine sandy loam; 
weak, fine, granular structure; friable; less than 2 
percent coarse fragments; mildly alkaline; abrupt, 
smooth boundary. 

A2—4 to 7 inches, light brownish-gray (lOYR 6/2) fine sandy 
loam; weak, fine, subangular blocky structure; friable; 
less than 2 percent coarse fragments; mildly alkaline; 
abrupt, wavy boundary. 

B2—7 to 11 inches, brown (7.5 YR 4/4) fine sandy loam; weak, 
fine, subangular blocky structure; friable; less than 
2 percent coarse fragments; mildly alkaline; clear, 
wavy boundary. 

C—11 to 15 inches, light reddish-brown (5YR. 6/4) fine sandy 
loam; weak, fine, sabangular blocky structure; friable; 
3 percent coarse fragments; strongly effervescent; 
moderately alkaline; abrupt, smooth boundary. 

ITR—15 inches, limestone bedrock. 


The thickness of the solum and depth to bedrock range 
from 10 to 20 inches. Reaction of the solum ranges from slightly 
acid to moderately alkaline. : 

In cultivated areas the Ap horizon is 4 to 8 inches thick. It 
has hue of 10YR, value of 2 or 3, and chroma of 1 or 2. The 
Al horizon has hue of 5YR to 10YR, value of 2 or 3, and 
chroma of 1 to 3. The A2 horizon has hue of 5YR to 10YR, 
value of 5 or 6, and chroma of 2 or 3. It is sandy loam or fine 
sandy loam. 

The B2 horizon has hue of 5YR to 1OYR, value of 3 or 4, 
and chroma of 3 or 4. Tt is sandy loam or fine sandy loam. 

The C horizon has hue of 5YR to LOYR, value of 4 to 6, 
and chroma of 2 to 4. It is mildly alkaline or moderately alka- 
line. In a few places a layer of weathered limestone 2 to 3 
inches thick is present above the bedrock. 

Summerville soils formed in materials similar to those in 
which Ensign and Longrie soils formed. They lack mottles in 
the B horizon, which are characteristic of Ensign soils. They 
have bedrock at a depth of 10 to 20 inches instead of at a depth 
of 20 to 40 inches, which is typical of Longrie soils. 


Summerville fine sandy loam, 0 to 4 percent slopes 
(SuA).—This soil is on shallow till plains or bedrock 
benches. Runoff is slow, and the hazard of erosion is 
slight. 


Included with this soil in mapping, mainly on the 
Garden Peninsula, are a few areas of Limestone rock 
land. In these areas the soil material is less than 10 inches 
thick. Also included are a few areas of Longrie soils and 
somewhat poorly drained Ensign soils. Some areas are 
very stony. ; 

This soil is used mainly for hay and pasture and as 
woodland (fig. 15). Some areas are too stony for cultiva- 
tion, and these areas are used for pasture. 

The major limitations to the use of this soil are shallow 
soil depth, seasonal droughtiness, and stoniness. Ca- 
pability unit VIs-3 (Ra); woodland suitability group 3d1; 
recreation group 12. 


Sundell Series 


The Sundell series consists of somewhat poorly drained, 
nearly level or gently sloping soils on shallow till plains 
and bedrock benches. These soils formed in loamy material 
20 to 40 inches thick over limestone bedrock. 

In a representative profile the surface layer is very 
dark gray fine sandy loam 8 inches thick. The upper part 
of the subsoil is mottled, yellowish-red, friable loam 9 
inches thick, and the lower part is mottled, reddish-brown 
friable loam 6 inches thick. The underlying material is 
light-brown loam 3 inches thick over limestone bedrock. 

Sundell soils have high available water capacity and 
high natural fertility. Permeability is moderate. The 
seasonal high water table is within a depth of 1 to 2 feet 
of the surface in spring and winter and drops to below the 
bedrock contact during summer. Runoff is slow. 

Sundell soils are used for hay, pasture, and small grain 
or as woodland. They are used mainly as woodland. 

Representative profile of Sundell fine sandy loam, 
0 to 4 percent slopes, in a cultivated area, in the 
NWYUNWYNWYNEX sec. 12, T. 38 N., R. 22 W., Delta 
County: 


Ap—O0 to 8 inches, very dark gray (LOYR 3/1) fine sandy 
loam; moderate, fine, granular structure; friable; 
less than 2 percent coarse fragments; slightly acid; 
abrupt, smooth boundary. 

B2ir—8 to 17 inches, yellowish-red (6VR, 4/6) loam; few, fine, 
faint, strong-brown (7.5YR 5/6) mottles; weak, fine, 
subangular blocky structure; friable; 2 percent coarse 
fragments; slightly acid; clear, wavy boundary. 

B8—17 to 23 inches, reddish-brown (5 YR 5/4) loam; common, 
medium, distinct, strong-brown (7.5YR 5/6) mottles; 
weak, fine, subangular blocky structure; friable; 2 
percent coarse fragments; mildly alkaline; gradual, 
wavy boundary. 

C—23 to 26 inches, light-brown (7.5YR. 6/4) loam; many. 
medium, distinct, strong-brown (7.5YR 5/8) and 
brownish-yellow (lOYR 6/8) mottles; weak, fine, 
subangular blocky structure; friable; 3 percent 
coarse fragments; slightly effervescent; moderately 
alkaline; abrupt, smooth boundary. 

IITR—26 inches, limestone bedrock. 


The thickness of the solum is commonly 20 to 30 inches, and 
in places it corresponds to the depth to bedrock. Depth to 
bedrock ranges from 20 to 40 inches. Reaction of the solum 
ranges from slightly acid to mildly alkaline. 

In undisturbed areas the Al horizon is 3 to 6 inches thick, 
It has hue of 5YR to 10YR, value of 2 or 8, and chroma of 1. 
or 2, An A2 horizon as much as 6 inches thick is present in 
some places, and it has hue of 7.5YR and 10YR, value of 5 
or 6, and chroma. of 2 or 3. The Ap horizon has hue of 7.5YR 
or 1OYR, value of 2 or 8, and chroma of 1 or 2. 

The B2ir horizon has hue of 5YR to 1OYR, value of 4 or 5, 
and chroma of 3 or 4. It is fine sandy loam or loam, The B3 
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Figure 15.—A wooded area of Summerville fine sandy loam. 


horizon has hue of 5YR to 10 YR, value of 4 to 6, and chroma 
of 3 or 4. It is fine sandy loam or loam. 

The C horizon has hue of 5YR to 1OYR, value of 5 or 6, and 
chroma of 3 or 4. It is fine sandy loam or loam. A thick layer 
of weathered limestone 1 inch or 2 inches thick les directly 
above the bedrock in some places. 

Sundell soils in most places are near Insign, Longrie, and 
Nahma soils. They have bedrock at a depth of 20 to 40 inches 
instead of at a depth of less than 20 inches, which is character- 
istic of Ensign soils. They have mottles in the B horizon, which 
Longrie soils lack. They lack an organic layer on the surface, 
which Nahma soils have; also, they generally have brighter 
colors in the B horizon than Nahma soils. 


Sundell fine sandy loam, 0 to 4 percent slopes (Sv A).— 
This soil is on shallow till plains or bedrock benches. 

Included. with this soil:in mapping are a few depressional 
areas of poorly drained Nahma or Ruse soils and low 
knolls of well drained or moderately well drained Longrie 
or Summerville soils. Also included, where this soil ap- 
proaches the maximum. depth of 40 inches, are a few small 
areas of Charlevoix soils. There are a few areas where the 
surface layer is loam. 

Most of this soil is used as woodland. Cleared areas 
generally are used for hay, oats, and pasture, but some 
areas are idle. 

Drainage by ditching removes excess water. Tiling is 
not generally practical, because of the shallow depth to 
bedrock. 

The major limitations to the use of this soil for crops 
are seasonal wetness, shallow depth to bedrock, and the 


hazard of frost. Capability unit IIIwe-4 (8/Rbc); wood- 
Jand suitability group 205; recreation group 8. 


Sundell Series, Sandy Variant 


The Sundell series, sandy variant, consists of somewhat 
poorly drained, nearly level or gently sloping soils on lake 
plains and on bedrock benches. These soils formed in 
sandy material 20 to 40 inches thick over limestone 
bedrock. 

In a representative profile the surface layer is very dark 
gray loamy fine sand 9 inches thick. The subsurface layer 
1s grayish-brown loamy fine sand 2 inches thick. The upper 
part of the subsoil 1s mottled, reddish-brown, friable 
loamy fine sand 11 inches thick, and the lower part is 
mottled, brown, very friable loamy fine sand 7 inches 
thick. The underlying material is yellowish-brown loamy 
fine sand 6 inches thick over limestone bedrock. 

Sundell soils, sandy variant, have moderate available 
water capacity and low natural fertility. Permeability is 
rapid. The bedrock restricts downward movement of 
water. The seasonal high water table is within 1 to 2 feet 
of the surface to below the bedrock contact. Runoff is 
slow. 

These soils are used for hay or pasture, are idle, or are 
used as woodland. 
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Representative profile of Sundell loamy fine sand, sandy 
variant, 0 to 4 percent slopes, in a cultivated area, in the 
SEYSEYSW, sec. 5, T. 38 N., R. 23 W., Delta County: 


Ap—0 to 9 inches, very dark gray (JOYR 3/1) loamy fine 
sand; weak, coarse, granular structure; very friable; 
neutral; abrupt, smooth boundary. 

A2—9 to 11 inches, grayish-brown (1OYR 5/2) loamy fine 
sand; weak, coarse, granular structure; very friable; 
neutral; abrupt, wavy boundary. 

B2ir—11 to 22 inches, reddish-brown (SYR 4/4) loamy fine 
sand; common, coarse, faint, yellowish-red (5 YR. 5/6) 
mottles; weak, medium, subangular blocky structure; 
friable; neutral; clear, smooth boundary. 

B3—22 to 29 inches, brown (7.5YR 5/4) loamy fine sand; 
common, coarse, distinct, yellowish-red (SYR 5/6) 
mottles; very weak, fine, subangular blocky struc- 
ture; very friable; neutral; gradual, smooth boundary. 

C—29 to 35 inches, yellowish-brown (LOYR 5/4) loamy fine 
sand; very weak, fine, subangular blocky structure; 
friable; mildly alkaline; abrupt, smooth boundary. 

ILTR—35 inches, limestone bedrock. 


The solum ranges from 18 to 30 inches in thickness. The 
depth to bedrock ranges from 20 to 40 inches, Reaction of the 
entire profile ranges from slightly acid to mildly alkaline. 

In undisturbed areas the Al horizon is black (1OYR 2/1) or 
dark reddish-brown (5 YR 2/2) and is 1 to 3 inches thick. The 
A2 horizon is grayish brown (10YR 5/2) or light brownish 
gray (10YR 6/2). It is 4 to 8 inches thick in undisturbed areas. 

The B2ir horizon has hue of 5YR to 10YR, value of 4 or 5, 
and chroma of 4 or 6. The B3 horizon has hue of 7.5YR or 
10YR, value of 5, and chroma of 4. ‘ 

The C horizon is yellowish brown (lOYR 5/4) or light 
yellowish brown (1OYR 6/4). Thin strata of sand or loamy 
sand are present in some places. 

Sundell soils, sandy variant, have drainage characteristics 
similar to those of Au Gres and Sundell soils. They have finer 
sand throughout the profile than Au Gres soils, and they have 
bedrock within a depth of 40 inches, which Au Gres soils lack. 
They are coarser textured throughout the profile than Sundell 
soils. 


Sundell loamy fine sand, sandy variant, 0 to 4 percent 
slopes (SwA).—This soil is on lake plains and bedrock 
benches. 

Included with this soil in mapping, where this soil 
approaches its maximum thickness, are a few areas of 
Au Gres soils. Also included are a few areas where the 
profile is sand. 

This soil is used mainly as woodland. Cleared areas are 
used for hay or pasture. 

Ditches remove excess water. Tiling generally is not 
practical, because of the presence of bedrock at a shallow 
depth. 

The major limitations to the use of this soil for crops 
are seasonal wetness, shallow depth to bedrock, and low 
natural fertility. Capability unit [Vwe-1 (4/Rbc); wood- 
land suitability group 383; recreation group 8. 


Tacoosh Series 


The Tacoosh series consists of very poorly drained, 


nearly level or depressional soils on till plains. These soils 


formed in dominantly herbaceous organic material 16 to 
51 inches thick over loamy material. Tacoosh soils are 
mapped only with Cathro soils in this survey area. 

In a representative profile the surface layer is black 
muck (sapric material) 8 inches thick. The next layer is 
black mucky peat (hemic material) 12 inches thick. The 
next lower layer is dark reddish-brown mucky peat (hemic 
material) 14 inches thick. The next layer is very dark 
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grayish-brown mucky peat (hemic material) 6 inches thick. 
The underlying material begins at a depth of 40 inches. 
The upper 2 inches of the underlying material is grayish- 
brown very fine sandy loam. Below this it is light brownish- 
gray sandy loam. 

Tacoosh soils have very high available water capacity 
in the organic layers and moderate available water 
capacity in the underlying material. Natural fertility is 
low. Permeability is rapid im the organic layers and mod- 
erate in the underlying material. The seasonal high water 
table is at or near the surface most of the year, but it 
drops to a depth of 18 to 24 inches in some areas during 
extended dry periods. Runoff is slow or ponded. 

These soils are used as woodland. 


Representative profile of Tacoosh muck in an area of 
Cathro and Tacoosh mucks, in a wooded area, in the 
SEYSEY sec. 8, T. 48 N., R. 23 W., Delta County: 


Oal—0 to 8 inches, black (LOYR. 2/1, broken face, rubbed and 
pressed) saprie material; about 20 percent fiber, 5 
percent rubbed; weak, fine, granular structure; non- 
sticky; fibers are 75 percent herbaceous, 25 percent 
woody; slightly acid; clear, smooth boundary. 

Ocel—8 to 20 inches, black (LOoYR 2/1, broken face, rubbed 
and pressed) hemic material; about 30 percent fiber; 
15 percent rubbed; weak, medium, granular structure; 
nonsticky; fibers are 60 percent herbaceous, 40 percent 
woody; slightly acid; clear, smooth boundary. 

Oc2—20 to 34 inches, dark reddish-brown (5YR, 2/2), black 
(0YR 2/1, rubbed and pressed) hemic material; 
about 40 percent fiber, 20 percent rubbed; weak, 
medium, subangular blocky structure; nonsticky; 
fibers are 75 percent herbaceous, 25 percent woody; 
15 percent mineral content; slightly acid; abrupt, 
smooth boundary. 

Oc3—34 to 40 inches, very dark grayish-brown (1OYR 3/2), 
very dark brown (10YR 2/2 rubbed), very dark 
grayish-brown (10YR 3/2 pressed) hemic material; 
about 60 percent fiber, 25 percent rubbed; massive; 
nonsticky; fibers are herbaceous; neutral; abrupt, 
smooth boundary. 

IIClg—40 to 42 inches, grayish-brown (2.5Y 5/2) very fine 
sandy loam; massive; slightly sticky; mildly alka- 
line; abrupt, smooth boundary. 

IIC2g—42 to 60 inches, light brownish-gray (1JOYR 6/2) sandy 
loam; massive; slightly sticky; slightly effervescent; 
moderately alkaline. 


The organic material ranges from 16 to 51 inches in thickness 
but most commonly is 20 to 40 inches thick. Reaction of the 
organic material ranges from medium acid to mildly alkaline. 
Most of the organic material is herbaceous, but as much as half 
of it is woody in some areas. Hemic material is dominant 
throughout the organic layers. Woody fragments are common 
in many areas. 

The organic material on the broken face, when rubbed and 
pressed, has hue of 5YR to 10 YR, value of 2 or 3, and chroma of 
1 to 8. Individual thin layers of sapric or fibric material are in 
some areas. 

The IIC1g horizon has hue of 7.5YR to 5Y, value of 4 to 6, 
and chroma of 1 or 2. It ranges from loamy sand to loam. The 
JI1C2g horizon: has hue of 7.6YR to 5Y, value of 4 to 6, and 
chroma of 2 to 4. It is sandy loam or loam. The mineral horizons 
range from slightly acid to moderately alkaline in reaction. 

Tacoosh soils arc near Cathro, Chippeny, Carbondale, Lup- 
ton, and Rifle soils. They contain less sapric material than 
Cathro soils. They lack the limestone bedrock that underlies 
Chippeny soils. They have loamy matcrial below a depth of 
16 to 51 inches, which Carbondale, Lupton, and Rifle soils lack. 


Tawas Series 


The Tawas series consists of very poorly drained, nearly 
level or depressional soils on lake plains, outwash plains, 
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and till plains. These soils formed mainly in woody organic 
material 16 to 51 inches thick over sandy material. 

In a representative profile the surface layer is very dark 
grayish-brown mucky peat (hemic material) 4 inches 
thick. The next layer is black muck (sapric material) 7 
inches thick. The next layer is very dark gray muck 
(sapric material) 7 inches thick. The underlying material, 
at a depth of 18 inches, is dark grayish-brown sand. 

Tawas soils have very high available water capacity 
in the organic layers and very low available water capacity 
in the underlying material. Natural fertility is low. 
Permeability is rapid in the organic layers and rapid in the 
underlying material. Downward movement of water is 
impeded by the seasonal high water table, which is at or 
near the surface most of the year. Runoff is very slow 
or ponded. 

This soil is used as woodland and for wildlife habitat. 

Representative profile of Tawas mucky peat, in a 
wooded area, 200 feet east of cabin, NWYSWY sec. 21, 
T. 43. N., R. 19 W., Delta County: 


Oel—0 to 4 inches, very dark grayish-brown (10YR 3/2, 
broken face, rubbed and pressed) hemic material; 
about 70 percent fibers, 20 percent rubbed; weak, 
medium, granular structure; nonsticky; fibers are 
dominantly woody but a few are herbaceous; medium 
acid; abrupt, smooth boundary. 

Oal—4 to 11 inches, black (LOYR 2/1, broken face, rubbed 
and pressed) sapric material; about 25 percent, fiber, 
5 percent rubbed; weak, medium, granular structure; 
nonsticky; fibers are dominantly woody but a few are 
herbaceous; medium acid; clear, wavy boundary. 

Oa2—11 to 18 inches, very dark gray (1OYR 3/1, broken face, 
rubbed and pressed) sapric material; about 15 percent 
fiber, less than 5 percent rubbed; weak, medium, 
granular structure; nonsticky; fibers are woody; few 
sand grains in lower 2 inches; slightly acid; abrupt, 
smooth boundary. 

ITC—18 to 60 inches, dark grayish-brown (lOYR 4/2) sand; 
single grained; nonsticky; slightly acid. 


The organic material ranges from 16 to 51 inches in thickness 
but most commonly is about 18 to 36 inches thick. The reaction 
of the organic material ranges from medium acid to mildly 
alkaline. Most of the organic material is woody, but some 
herbaceous material generally is present. 

The surface tier is either sapric or hemie material. The sub- 
surface tier and the bottom tier, where present, are dominantly 
sapric material. Woody fragments in the form of twigs and 
roots are common in some areas. The organic material has hue 
of 2.5YR to 10YR, value of 2 or 3, and chroma of 1 to 3. 

The ITC horizon is sand or loamy sand. Tt has hue of 10YR 
or 2.5Y, value of 4 to 6, and chroma of 2 or 3. A layer of mucky 
sand or mucky loamy sand 2 to 3 inches thick is present be- 
tween the organic material and the mineral material in some 
areas. The mineral layers range from strongly acid to mildly 
alkaline in reaction. 

Tawas soils are near Cathro, Dawson, Tacoosh, Carbondale 
Lupton, and Rifle soils. They have a coarser textured TIC 
horizon than Cathro and Tacoosh soils. They are less acid 
throughout the profile than Dawson soils. They have sandy 
material between depths of 16 and 51 inches, which Carbon- 
dale, Lupton, and Rifle soils lack. 


Tawas muck (0 to 2 percent slopes) (Ta).—This nearly 
level or depressional soil is on outwash plains, lake plains, 
and till plains and in narrow drainageways. 

Included with this soil in mapping are a few areas of soils 
that have organic layers that are less decomposed than 
those in this Tawas soil; areas of Roscommon sand; and 
areas of soils that have an organic layer less than 16 
inches thick. These included soils generally are around the 
edges of the mapped areas and are adjacent to better 
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drained soils. Also included are areas of Carbondale, 
Lupton, or Rifle soils in some of the larger areas. 
This soil is used as woodland and wildlife habitat. 


The major limitations to the use of this soil are wetness 
and the hazard of frost. Capability unit Vilwc-5 (M/4c); 
woodland suitability group 5w2; recreation group 11. 


Trenary Series 


The Trenary series consists of well drained and moder- 
ately well drained, nearly level to moderately steep soils 
on. till plains and moraines. These soils formed in loamy 
materials. 

In a representative profile the surface layer is very 
dark gray fine sandy loam 3 inches thick. The subsurface 
layer is brown fine sandy loam 3 inches thick. The upper 
part of the subsoil is dark reddish-brown, friable fine sandy 
loam 6 inches thick. The next part of the subsoil is reddish- 
brown, friable fine sandy loam 5 inches thick. The next 
part of the subsoil is reddish-brown light sandy loam 9 
inches thick; it is a weakly developed fragipan and is 
friable when moist and slightly hard when dry (fig. 16). 
The lower part of the subsoil is dark reddish-brown, firm 
sandy clay loam 11 inches thick. The underlying material 
is reddish-brown sandy loam that extends to a depth of 60 
inches or more. 


Trenary soils have moderate available water capacity 
and high natural fertility. Permeability is moderately slow. 


Trenary soils respond well to good management and 
are suitable for all adapted crops. The soils are used for 
crops and as woodland. : 


Representative profile of Trenary fine sandy loam, 2 to 
6 percent slopes, in a wooded area, in the NEX¥NWYNEX 
sec. 4, T. 43 N., R. 21 W., Delta County: 


A1—0 to 3 inches, very dark gray (65 YR 3/1) fine sandy loam; 
weak, medium, granular structure; friable; less than 
2 percent coarse fragments; medium acid; abrupt, 
wavy boundary. 

A2—8 to 6 inches, brown (7.5YR 5/2) fine sandy loam; weak, 
fine, subangular blocky structure; friable; legs than 
2 percent coarse fragments; medium acid; abrupt, 
wavy boundary. 

B2lir—6 to 12 inches, dark reddish-brown (5 YR 3/8) fine sandy 
loam; weak, medium, subangular blocky structure; 
friable; less than 2 percent coarse fragments; strongly 
acid; clear, wavy boundary. 

B22ir—12 to 17 inches, reddish-brown (5YR 4/4) fine sandy 
loam; moderate, medium, subangular blocky struc- 
ture; friable; less than 2 percent coarse fragments; 
strongly acid; abrupt, irregular boundary. 

A/2x—17 to 26 inches, reddish-brown (SYR 5/3) light sandy 
loam; weak, thick, platy structure; friable when moist, 
slightly hard when dry; vesicular; less than 2 percent 
coarse fragments; strongly acid; abrupt, irregular 
boundary. 

B’2t—26 to 37 inches, dark reddish-brown (2.5 YR 3/4) sandy 
clay loam; moderate, coarse, subangular blocky 
structure; firm; thin clay films on faces of peds; thin 
tongues of reddish-brown (5YR 5/3) A’2 material 
in upper part of horizon; less than 2 percent coarse 
fragments; medium acid; clear, wavy boundary. 

C1—37 to 48 inches, reddish-brown (2.5YR 4/4) sandy loam; 
weak, medium, subangular blocky structure; friable; 
2 percent coarse fragments; neutral; clear, wavy 
boundary. 

C2—48 to 60 inches, reddish-brown (2.5YR 4/4) sandy loam; 
weak, medium, subangular blocky structure; friable; 
slightly effervescent; moderately allaline. 
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Figure 16.—Profile of Trenary fine sandy loam. 


The solum ranges from 30 to 48 inches in thickness. Reaction 
in the solum is strongly acid to medium acid in the upper part 
and medium acid to slightly acid in the lower part. Limestone 
and sandstone stones and cobblestones are common throughout 
the profile in a few areas. 

In cultivated areas, the Al and A2 horizons have been mixed 
to form a dark-brown (7.5YR 3/2) plow layer 7 to 9 inches 
thick. The Al horizon has hue of 5YR or 7.5YR, value of 2 or 
3, and chroma of 1. The A2 horizon has hue of 5YR or 7.5YR, 
value of 5 or 6, and chroma of 1 or 2. The B2lir horizon has 
hue of 2.5YR to 7.5YR, value of 2 to 4, and chroma of 2 to 4. 
The B22ir horizon has hue of 5YR or 7.5YR, value of 3 to 3, 
and chroma of 4 or 6. 

The A‘2x horizon has hue of 5YR or 7.5 YR, value of 5 or 6, 
and chroma of 2 to 4. It is light sandy loam or sandy loam. The 
A’2x horizon commonly extends into the B’2t horizon. The 
B’2t horizon has hue of 2.5YR or 5YR, value of 3 or 4, and 
chroma of 4 or 6. It is loam or sandy clay loam. 

The C horizon has hue of 2.5YR or 5YR, value of 4 or 5, and 
chroma of 2 or 3. It is sandy loam or loam. The C horizon is 
neutral to moderately alkaline in reaction. Lenses of sand and 
gravel are in the C horizon in a few places. 

Trenary soils have a profile similar to that of Munising and 
Onaway soils. They are more alkaline in the C horizon than 
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Munising soils, and they have a thinner, less developed fragi- 
pan. They differ from Onaway soils in having a solum more 
than 30 inches thick. 

Trenary fine sandy loam, 0 to 2 percent slopes (Tr A).— 

This soil is on till plains. Runoff is slow, and the hazard of 
erosion is slight. More acreage of this soil is moderately 
well drained than the more sloping Trenary soils. 
Included with this soil in mapping are a few slightly 
depressional areas of somewhat poorly drained Charlevoix 
soils and areas where limestone bedrock is at a depth of 
about 4 to 6 feet. Also included near Chatham are areas of 
Trenary soils that are less red in color than are Trenary 
soils in Delta County. 
This soil is used as woodland and for crops. It is well 
suited to all the crops commonly grown in the survey area. 
Potatoes, small grain, and hay are the main crops. This 
soil can be farmed intensively if fertility and organic- 
matter content are maintained. 

Random tile is needed in a few areas of this soil to drain 
slight depressions. Capability unit TTe-2 (8a); woodland 
suitability group 2d1; recreation group 4. 

Trenary fine sandy loam, 2 to 6 percent slopes (TrB).— 
This soil is on till plains and moraines. It has the profile 
described as representative of the series. Runoff is slow, 
and the hazard of erosion is slight. 

Included with this soil in mapping are a few areas of 
somewhat poorly drained Charlevoix soils in depressions 
and drainageways and small areas of Longrie soils. Also 
included are areas of Karlin soils in Schoolcraft County; 
areas of Chatham soils near Chatham; and many areas 
where limestone bedrock is at a depth of 5 to 10 feet. 

This soil is used for crops and as woodland. Potatoes, 
small grain, and hay are the main crops. This soil is well 
suited to all crops commonly grown in the survey area. 
Under intensive management that includes use of erosion 
control practices, row crops can be grown most of the 
time. 

The major limitation to the use of this soil for crops is 
the hazard. of erosion. Capability unit Tle-2 (82); wood- 
land suitability group 2d1; recreation group 4. 

Trenary fine sandy loam, 6 to 12 percent slopes (TrC).— 
This soil is in small areas on till plains and moraines. 
Slopes are mostly short and uniform. Runoff is medium, 
and. the hazard of erosion is moderate. 

Included with this soil in mapping are a few small 
areas of Chatham soils in Alger County and some small 
areas where slopes are less than 6 percent or more than 
12 percent. Also included, in some cultivated areas, are 
a few areas of moderately eroded soils. 

This soil is used as woodland and for crops and pasture. 
This soil is productive and is suited to all crops commonly 
grown in the survey area. Farming on the contour, strip- 
cropping, and using grassed waterways help to control 
erosion in cultivated fields. 


The major limitation to the use of this soil for crops is 
the hazard of erosion. Capability unit [TIe-5 (3a); wood- 
land suitability group 2d1; recreation group 6. 

Trenary fine sandy loam, 12 to 18 percent slopes 
(TrD).—This soil has short slopes and is on moraines 
and till plains. Runoff is slow to rapid, depending on the 
kind and amount of plant cover. The hazard of erosion is 
severe. In Schoolcraft Coynty, sand lenses 6 to 15 inches 
thick are in areas where this soil is near Carlin soils. Where 
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this soil has complex slopes, lenses of gravel are in the 
underlying material in a few places. 


Included with this soil in mapping are areas of Chatham 
soils near Chatham. Also included are areas of Trenary 
soils that have slopes of less than 12 percent or more than 
18 percent and some moderately eroded places in areas 
where this Trenary soil has been cultivated. 


Most of this soil is used as woodland. Cleared areas are 
used mainly for pasture or are idle. Under intensive man- 
agement, this soil can be used for crops, but most areas 
are small and are difficult to manage separately. 


The major limitations to the use of this soil for crops 
are steepness and the hazard of erosion. This soil is some- 
what more droughty than the less sloping Trenary soils. 
Capability unit [Ve-4 (8a); woodland suitability group 
2d1; recreation group 6. 


Wainola Series 


The Wainola series consists of somewhat poorly drained, 
nearly level or gently sloping soils on lake plains. These 
soils formed m sandy material. 

In a representative profile the surface layer is unde- 
composed forest litter 2 inches thick. The subsurface 
layer is pinkish-gray fine sand 9 inches thick. The upper 
part of the subsoil is mottled, dark reddish-brown, friable 
fine sand 3 inches thick, the middle part is mottled, dark- 
brown, friable fine sand 3 inches thick, and the lower part 
is mottled, strong-brown, very friable fine sand 10 inches 
thick. The underlying material, at a depth of 24 inches, is 
reddish-brown fine sand that extends to a depth of 60 
inches or more. 


Wainola soils have low available water capacity and low 
natural fertility. Permeability is rapid. The seasonal high 
water table fluctuates between depths of 1 and 2 feet dur- 
ing the year. Runoff is slow. 

Wainola soils are used mainly as woodland. Small areas 
have been cleared and are used for pasture. 


Representative profile of Wainola fine sand, 0 to 4 
percent slopes, in a wooded area, in the SEXSWYNWY, 
sec. 15, T. 39 N., R. 23 W., Delta County: 


O1—2 inches to 0, leaves and undecomposed forest litter, 

A2—0 to 9 inches, pinkish-gray (7.5YR 7/2) fine sand; very 
weak, medium, subangular blocky structure; very 
friable; strongly acid; abrupt, wavy boundary. 

B2lir—9 to 12 inches, dark reddish-brown (5YR 3/4) fine 
sand; common, medium, distinct, strong-brown 
(7.5YR 5/6) mottles; weak, medium, subangular 
blocky structure; friable; few weakly cemented 
chunks of ortstein; strongly acid; abrupt, broken 
boundary. 

B22ir—12 to 15 inches, dark-brown (7.5YR, 4/4) fine sand; 
common, fine, faint, strong-brown (7.5YR 5/8) 
mottles; weak, medium, subangular blocky structure; 
friable; medium acid; clear, wavy boundary. 

B3—15 to 24 inches, strong-brown (7.5YR 5/6) fine sand; 
common, fine, faint, strong-brown (7.5YR 5/8) 
mottles; very weak, medium, subangular blocky 
structure; very friable; medium acid; clear, wavy 
boundary. 

C—24 to 60 inches, reddish-brown (5 YR. 5/8) fine sand; very 
weak, medium, subangular blocky structure; very 
friable; slightly acid. ; 


The thickness of the solum ranges from 18 to 30 inches. 
Reaction of the solum ranges from strongly acid to slightly 
acid. 
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In a few places there is a black (LOYR 2/1) Al horizon as 
much as 2 inches thick. The A2 horizon has hue of 5YR or 
7.5YR, value of 5 to 7, and chroma of 2. : 

The B2lir horizon is dark reddish brown (5YR 3/3 or 3/4). 
It is fine sand or Joamy fine sand. The B22ir horizon is com- 
monly reddish brown (5 YR 4/4) or dark brown (7.5YR 4/4). 
It is fine sand or loamy fine sand. : 

The B3 horizon is commonly strong brown (7.5YR 5/6) or 
reddish brown (5YR 5/4). It is fine sand or loamy fine sand. 

The C horizon is reddish brown (5YR. 5/3) or light reddish 
brown (5YR 6/3). It is fine sand or loamy fine sand. The C 
horizon is medium acid to neutral in reaction. 

Wainola soils that are medium acid in the C horizon are 
outside the range defined for the series. This difference does 
not affect the usefulness or behavior of these soils. 

Wainola soils are similar to Au Gres and Rousseau soils. 
They have finer sand throughout the profile than Au Gres 
soils. They have mottles in the B horizon, which Rousseau 
soils lack. 


Wainola fine sand, 0 to 4 percent slopes (Wa A).—This 
soil is on lake plains. 

Included with this soil in mapping are a few areas of 
Rousseau soils at higher elevations. Also included are a 
few areas of soils that have a surface layer of sand. 

This soil is used mainly as woodland. Small areas have 
been cleared and are used for pasture. 

Tile is difficult to install in this soil, because of the 
unstable fine sand. Sand flows into the tile unless the tile 
is blinded properly. 

The major limitations to the use of this soil for crops 
are wetness, low fertility, and the hazard of frost. Capabil- 
ity unit I[Iwe-5 (4b); woodland suitability group 353; 
recreation group 8. 


Wallace Series 


The Wallace series consists of well drained and moder- 
ately well drained, nearly level to moderately steep soils 
on outwash plains and old dunes. These soils formed in 
sandy material. 


The surface layer is black, moderately decomposed 
forest litter 1 inch thick. The subsurface layer is gray 
sand 7 inches thick. The upper part of the subsoil is 
mottled, dark reddish-brown, strongly cemented sand 8 
inches thick. The middle part of the subsoil is strong- 
brown, strongly cemented sand 6 inches thick. The lower 
part of the subsoil is brown sand 17 inches thick. It is 
weakly cemented at the top, becoming loose below a 
dun of 30 inches. The underlying material is light-brown 
sand. 

Wallace soils have very low available water capacity 
and low natural fertility. Permeability is moderately slow 
in the cemented. layers and rapid in the rest of the profile. 

These soils are used as woodland. 


Representative profile of Wallace sand, 6 to 18 percent 
slopes, in a wooded. area, in the SEXNE sec. 22, T. 
41 N., R. 20 W., Delta County: 


O1—1 inch to 0, black (6YR 2/1) moderately decomposed 
forest litter; strongly acid; abrupt, smooth boundary. 

A2—0 to 7 inches, gray (SYR 6/1) sand; single grained; 
loose; very strongly acid; abrupt, irregular boundary. 

B2thirm—7 to 15 inches, dark reddish-brown (5 YR 2/2) 
sand that has yellowish-red (65YR 4/6) and brown 
(7.5YR 5/4) streaks; massive; strongly cemented 
ortstein; strongly acid; clear, irregular boundary. 

B22irm—15 to 21 inches, strong-brown (7.5YR 5/6) sand; 
massive; strongly cemented ortstein; medium acid; 
clear, wavy boundary. 
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B31—21 to 30 inches, brown (7.5YR 5/4) sand; massive; 
weakly cemented ortstein; slightly acid; gradual, 
smooth boundary. 

B32—80 to 38 inches, brown (7.5YR 5/4) sand; single grained; 
loose; slightly acid; gradual, wavy boundary. 

C—88 to 60 inches, light-brown (7.5YR 6/4) sand; single 
grained; loose; slightly acid. 


The solum ranges from 28 to 46 inches in thickness. Reaction 
of the solum is very strongly acid or strongly acid. 

In a few places a black (10YR 2/1 or N 2/0) Al horizon, 
1 to 2 inches thick, is below the 01 horizon. The thickness 
and color of the A2 and B horizons vary greatly within short 
horizontal distances. The A2 and B horizons extend into 
lower horizons as tongues and streaks, and follow old root 
channels. The A2 horizon has hue of 5¥R or 7.5YR, value of 
5 or 6, and chroma of 1 or 2. 

The B21hirm horizon has hue of 5YR, value of 2 or 3, and 
chroma of 2 to 4. It is streaked with many closely related 
colors. The B22irm horizon has hue of 5YR or 7.5YR, value 
of 4 or 5, and chroma of 4 or 6. 

The B3 horizon has hue of 5YR or 7.5YR, value of 5, and 
chroma of 4 to 8. Cementation in the B horizon is weak to 
strong. 

The C horizon has hue of 7.5 YR, value of 5 or 6, and chroma 
of 4. It is medium acid or slightly acid in reaction. 

Wallace soils in most places are near Kalkaska soils. They 
have a B horizon that is continuously cemented, unlike that 
of Kalkaska soils. 

_ Wallace sand, 0 to 6 percent slopes (WI|B).—This soil 
is on outwash plains and low dunes. It generally is near 
swamp borders. Surface runoff is slow. The hazard. of soil 
blowing is severe. Included in mapping are a few small 
areas of Kalkaska soils in which the subsoil is not cemented. 

This soil is used as woodland. 

The major limitations to the use of this soil are low natu- 

ral fertility, droughtiness, and a restricted root zone. 
Capability unit VIIs—1 (5a-h) ; woodland suitability group 
283; recreation group |. 
_ Wallace sand, 6 to 18 percent slopes (W!D).—This soil 
is on old dunes and along swamp borders. It has the profile 
described as representative of the series. Runoff is slow or 
medium. The hazard of soil blowing is severe. 

Included with this soil in mapping are a few areas of 
Kalkaska soils in which the subsoil is not cemented. Also 
included are a few arens of Wallace soils that have slopes 
of more than 18 percent. 

This soil is used as woodland. 

The major limitations to the use of this soil are low 
natural fertility, droughtiness, a restricted root zone, and 
the hazard of erosion. Capability unit VITs-1 (5a-h); 
woodland suitability group 283; recreation group 3. 


Wheatley Series 


The Wheatley series consists of poorly drained, nearly 
level soils on outwash plains and lake plains. These soils 
formed in sandy material 15 to 40 inches thick over 
gravelly and sandy material. 

In a representative profile the surface layer is black 
mucky loamy sand 5 inches thick. The upper part of the 
underlying material is grayish-brown sand 9 inches thick, 
the next part is mottled, grayish-brown sand 10 inches 
thick, the next part is dark grayish-brown sand 10 inches 
thick, and the lower part is olive-gray sand and gravel. 

Wheatley soils have very low available water capacity 
and low natural fertility. Permeability is rapid. The 
seasonal high water table is within 12 inches of the surface 
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most of the year but drops to a depth of 24 to 30 inches late 
in summer. Runoff is very slow or ponded. 

Wheatley soils are used as woodland. A few cleared 
areas are idle. 

Representative profile of Wheatley mucky loamy sand, 
froma wooded area, at the center of the NEY sec. 16, T. 
38 N., R: 19 W., Delta County: 

Al—0 to 5 inches, black (LOYR 2/1) mucky loamy sand; 
weak, medium, granular structure;, friable; slightly 
acid; abrupt, smooth boundary. : 

C1—5 to 14 inches, grayish-brown (2.5Y 5/2) sand; single 
grained; loose; slightly acid; clear, wavy boundary. 

C2—14 to 24 inches, grayish-brown (10 YR 5/2) sand; common, 
coarse, faint, yellowish-brown (L0YR 5/4) mottles; 

. single grained; loose; neutral; abrupt, wavy boundary. 
C3—24 to 34 inches, dark grayish-brown (2.5Y, 4/2) sand; 

single grained; loose; mildly alkaline; abrupt, smooth 
boundary. 

TI1C4—34 to 60 inches, olive-gray (5Y 5/2) stratified sand and 
gravel; single grained; loose; strongly effervescent; 
moderately alkaline. 

The depth to the stratified sand and gravel ranges from 15 
to 40 inches Reaction is slightly acid or neutral. 

In cultivated areas there is avery dark gray (1OYR 3/1) Ap 
horizon 6 to 9 inches thick. The Al horizon is black (lJOYR 
2/1 or 5YR 2/1). 

The Cl horizon is grayish-brown (LOYR 5/2 or 2.5Y 5/2) 
sand or loamy sand. The C2 horizon has hue of 10YR or 2.5Y, 
value cf 4 or 5, and chroma of 2. It is sand or loamy sand, 
The C8 horizon has hue of 1OYR or 2.5Y, value of 4 or 5, 
and chroma of 2 to 4. The IIC4 horizon has hue of 10YR to 
5Y, value of 4 or 5, and chroma of 2. It is stratified sand and 
gravel, or it is gravel. 

Wheatley soils are in positions similar to those of Roscommon 
soils. Wheatley soils contain gravel in the lower part of the 
profile, which Roscommon soils lack. 


Wheatley mucky loamy sand (0 to 2 percent slopes) 
(Wm),—This soil is on outwash plains and lake plains. 

Included with this soil in mapping are a few areas of 
soils that contain limestone slabs in the profile, but most 
areas are not stony. Also included are a few areas of Ros- 
common and Tawas soils, a few areas where as much as 
12 inches of muck is on the surface, and a few areas 
where the surface layer is sandy loam. _ 

This soil is used as woodland or is idle. Drainage is 
required for cultivated crops. Not all areas have adequate 
tile outlets. Tile is difficult to install, because trenches 
cave in. Ditching can be used to remove enough water so 
that oats and hay can be grown. 

The major limitations to the use of this soil for crops 
are poor natural drainage, low natural fertility, and the 
hazard of frost. 

This soil is a potential source of gravel. Excavation is 
difficult, because of the high water table. Capability unit 
TlIwe-6 (5c); woodland suitability group 5w1; recreation 
group 10. 


Yalmer Series 


The Yalmer series consists of well drained and moder- 
ately well drained, nearly level to moderately steep soils 
on till plains and moraines. These soils formed in a layer 
of sandy material 20 to 40 inches thick over loamy 
material. 

In a representative profile the surface layer is a black 
organic mat 2 inches thick. The subsurface layer is reddish- 
gray sand 7 inches thick. The upper part of the subsoil is 
dark reddish-brown, very friable sand 7 inches thick. The 
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next part of the subsoil is reddish-brown, very friable 
sand 6 inches thick. The next lower part of the subsoil is 
yellowish-red, very friable sand 4 inches thick. The next 
part of the subsoil is light reddish-brown, light sandy 
loam and reddish-brown sandy loam 12 inches thiek. This 
part is a fragipan that is friable when moist and hard 
when dry. The lower part of the subsoil is reddish-brown, 
friable sandy loam, 5 inches thick. The underlying material, 
at a depth of. 41 inches, is reddish-brown sandy loam. 

Yalmer soils have low available water capacity above 
the fragipan layer. Roots of most plants are excluded from 
the fragipan and. underlying layers, so water is not avail- 
able to them. Natural fertility is low. Permeability is 
rapid in the sandy layers above the fragipan and slow to 
moderately slow through the fragipan. 

This soil is used as woodland. 

Representative profile of Yalmer sand, 0 to 6 percent 
slopes, in_a wooded area, in the NWYNEMSWY, sec. 3, 
T. 46 N., R. 20 W., Alger County: 


02—2 inches to 0, black (4YR 2/1) organic mat; very friable; 
strongly acid; abrupt, smooth boundary. 

A2—0 to 7 inches, reddish-gray (6 YR 5/2) sand; very weak, 
medium, subangular blocky structure; very friable; 
strongly acid; abrupt, wavy boundary. 

B2lhir—7 to 14 inches, dark reddish-brown (YR 3/3) sand; 
very weak, medium, subangular blocky structure; 
very friable; strongly acid; clear, wavy boundary. 

B22ir—14 to 20 inches, reddish-brown (5YR 4/4) sand; very 
weak, medium, subangular blocky structure; very 
friable; strongly acid; gradual, wavy boundary. 

B23—20 to 24 inches, yellowish-red (SYR 5/6) sand; very 
weak, medium, subangular blocky structure; very 
friable; strongly acid; clear, wavy boundary. 

ITA'x&B’x—24 to 36 inches, light reddish-brown (5YR 6/3) 
light sandy loam (A‘) and reddish-brown (2.5YR 4/4) 
sandy loam (B’);common, fine, distinct, yellowish-red 
(5YR 5/6) mottles; weak, coarse, platy structure; 
common clay bridging between sand grains in the 
reddish-brown material; friable when moist, hard 
when dry; vesicular; 2 percent coarse fragments; 
strongly acid; gradual, wavy boundary. 

IEB’22—36 to 41 inches, reddish-brown (2.5YR 4/4) sandy 
loam; Weak, medium, subangular blocky structure; 
friable; 2 percent coarse [ragments; strongly acid; 
clear, wavy boundary. 

ITC—41 to 60 inches, reddish-brown (2.5 YR 5/4) sandy loam; 
common, fine, distinct, yellowish-red (5YR 5/6) 
mottles; massive; friable; 3 percent coarse fragments; 
medium acid. 


The solum ranges from 24 to 50 inches in thickness. The 
thickness of the sandy horizons ranges from 20 to 40 inches, 
which commonly is the same as the depth to the fragipan. 
Reaction throughout the solum is strongly acid to medium acid. 

A black GYR 2/1) Al horizon 1 to 2 inches thick is present 
in a few places. The A2 horizon has hue of 5YR to 10YR, 
value of 5 to 7, and chroma of 2. 

The B2thir horizon is dark reddish-brown (5YR 2/2, 3/3, or 
3/4) sand or loamy sand. The B22ir horizon has hue of 2.5YR 
to 7.5YR, value of 2 to 4, and chroma of 4 to 6. It is sand or 
loamy sand. The B23 horizon has hue of 5YR or 7.5 YR, value 
of 4 or 5, and chroma of 4 to 6. It is sand or loamy sand. In a 
few places a weak fragipan is in the lower part of the B23 hori- 
zon. The fragipan ranges from weak to strong in development, 
and it commonly formed in a ITA’x&B’x horizon in which the 
A’ part and B’ part each make up-about 50 percent of the 
horizon. The A’ part of the ITA’x&B’x horizon has hue of 
2.5YR or 5YR, value of 4 or 5, and chroma of 2 to 4. It is 
loamy sand or sandy loam. The B’ part of the I[A’x&B’x 
horizon has hue of 10R to 5YR, value of 4 or 5, and chroma of 
3 or 4, It is sandy loam or loam. The IIB’22 horizon has hue 
of 10YR to 5YR, value of 4 or 5, and chroma of 8 or 4. It is 
sandy loam or loam. The JIC horizon has hue of 10R to 5YR, 
value of 4 or 5, and chroma of 3 or 4. The mottles described in 
the IIC horizon in the representative profile are not present in all 


SOIL SURVEY 


places. The IIC horizon is strongly acid to medium acid in 
reaction. 

Yalmer soils in most places are near Blue Lake, Kalkaska, 
and Munising soils. They have aloamy C horizon and a fragipan 
in the A’&B’ horizon, which Blue Lake soils do not have. They 
have loamy IIB’ and IIC horizons, which Kalkaska soils lack. 
They have coarser textured A, Bh, and Bir horizons than 
Munising soils. 

Yalmer sand, 0 to 6 percent slopes (YaB).—This soil 
is on till plains and moraines. It has the profile described 
as representative of the series. Runoff is slow. Soil blowing 
is a hazard if the soil is exposed. 

Included with this soil in mapping are a few areas of 
Blue Lake, Kalkaska, or Munising soils. Also included are 
a few areas where:sandstone bedrock or sand is below a 
depth of 60 inches and a few areas where the surface 
layer is loamy sand. 

This soil is used as woodland. : 

The major limitations to the use of this soil for crops 
are droughtiness and low natural fertility. Capability unit 
TITIs-4 (4a-a); woodland suitability group 281; recreation 
group 2. 

Yalmer sand, 6 te 18 percent slopes (YaD).—This soil 
is on till plains and moraines. Runoff is slow because this 
soil is wooded. The hazard of erosion is severe. 

Included with this soil in mapping are a few areas of 
Kalkaska, Munising, and Blue Lake soils. Also included 
are some areas where the surface layer is loamy sand. 

This soil is used as woodland. 

The major limitations to the use of this soil for crops 
are droughtiness, steepness, and the hazard of erosion. 
Capability unit [Ve-9 (4a-a); woodland suitability group 
281; recreation group 8. 


Use and Management of the Soils 


Only a small acreage of the soils of Delta County and 
Hiawatha National Forest of Alger and Schoolcraft 
Counties is used for crops and pasture. This section ex- 
plains the system of capability classification used by the 

oil Conservation Service and describes management of 
the soils by capability units. In addition, predicted average 
acre yields of the principal crops grown in the survey area 
are given, and management of the soils for woodland, 
wildlife, recreation, and engineering purposes are de- 
scribed. 


Capability Grouping 


Capability grouping shows, in a gencral way, the suita- 
bility of soils for most kinds of field crops. The groups are 
made according to the limitations of the soils when used 
for field crops, the risk of damage when they are used, and 
the way they respond to treatment. The grouping does not 
take into account major and generally expensive land- 
forming that would change slope, depth, or other charac- 
teristics of the soils; does not take into consideration 
possible but unlikely major reclamation projects; and 
does not apply to rice, cranberries, horticultural crops, or 
other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used for 
other purposes, but this classification is not a substitute 
for interpretations designed to show suitability and limi- 
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tations of groups of soils for recreation, for forest trees, 
or in engineering. 

In the capability system, all kinds of soils are grouped 
at three levels, the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

Capapiuity Crassms, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 

Class I soils (none in the survey area) have few limitations that 
restrict their use. 

Class IT soils have moderate limitations that reduce the choice 
of plants or that require moderate conservation practices. 

Class IIT soils have severe limitations that reduce the choice 
of plants, require special conservation practices, or both. 

Class IV soils have very severe limitations that reduce the 
choice of plants, require very careful management, or both. 

Class V soils (none in the survey area) are not likely to erode 
but have other limitations, impractical to remove, that 
limit their use largely to pasture, woodland, or wildlife. 

Class VI soils have severe limitations that make them generally 
unsuited to cultivation and limit their use largely to 
pasture or range, woodland, or wildlife. 

Class VII soils have very severe limitations that make them 
unsuited to cultivation and that restrict their use largely 
to pasture or range, woodland, or wildlife. 

Class VIII soils and landforms have limitations that preclude 
their use for commercial plants and restrict their use to 
recreation, wildlife, or water supply or to esthetic purposes. 

Capasiniry Sunciasses are soil groups within one class; 
they are designated by adding a small letter, e, w, 8, or ¢, 
to the class numeral, for exaniple, IIe. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water in 
or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by 
artificial drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and ¢, used. in. 
only some parts of the United States, shows that the chief 
limitation is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by w, s, and c, 
because the soils in class V are subject to little or no 
erosion, although they have other limitations that restrict 
their use largely to pasture, range, woodland, wildlife, or 
recreation. 

Capanrutry Untrs are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity and 
other responses to management. Thus, the capability unit 
is a convenient grouping for making many statements 
about management of soils. Capability units are generally 
designated by adding an Arabic numeral to the subclass 
symbol, for example, IIe-1 or J1Iwe-2. Thus, in one 
symbol, the Roman numeral designates the capability 
class, or degree of limitation; the small letter indicates the 
subclass, or kind of limitation, as defined in the foregoing 
paragraph; and the Arabic numeral specifically identifies 
the capability unit within each subclass. In this survey 
area the Arabic numerals are not consecutive, because not 
all the capability units used in Michigan are represented 
in the survey area. 

The capability classification of the soils in Delta 
County and Hiawatha National Forest of Alger and 
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Schoolcraft Counties is given in the ‘Guide to Mapping 
Units” at the end of this survey. For a complete explana- 
tion of the capability classification see Land Capability 
Classification, Agriculture Handbook No. 210 (8). 

In this soil survey, symbols made up of Arabic numerals 
and small or capital letters in parentheses follow the sym- 
bols of each capability unit. These symbols in parentheses 
identify the management group or groups, all or portions 
of which are represented by the soils in that capability 
unit. These management groups are part of a statewide 
system used by the Cooperative Extension Service in 
Michigan for making recommendations about applications 
of fertilizer, about drainage, and about other practices. 
For an explanation of this classification, refer to Fertilizer 
ne for Michigan Vegetables and Field Crops 

3). 


Management by capability units 


This subsection describes the soils in each capability 
unit, tells of their use and suitability for crops and pasture, 
and discusses management practices. The names of soil 
series represented in a capability unit are named in the 
description of the capability unit, but this does not mean 
that all the soils of a given series appear in the unit. To 
find the names of all the soils in any given capability unit, 
refer to the “Guide to Mapping Units” at the back of this 
survey. 

Frost is a hazard on the wet depressional soils of the 
survey area. The average number of frost-free days ranges 
from 80 days in the extreme northwestern part of Delta 
County to 140 days near Lake Michigan and Lake Superior 
(4). The lower depressional areas m which the poorly 
drained soils are located, however, generally receive frost 
later in spring and earlier in fall than is indicated by the 
average number of frost-free days. 

A lack of adequate drainage outlets is also a major 
concern of management on the wet soils of the survey 
area. The area lacks an adequate system of ditches to 
carry off excess water. Bedrock near the surface in some 
areas limits ditch depth. 


CAPABILITY UNIT IIe-1 (1.5a) 


Nester silt loam, 2 to 6 percent slopes, is the only soil 
in this unit. This well drained or moderately well drained 
soil has a surface layer of silt loam and a subsoil of silty 
clay loam. It is underlain by silty clay loam. 

Available water capacity is high, and fertility is high. 
Permeability is moderately slow. ‘Runoff is generally slow, 
and the hazard of erosion is slight. 

This soil is sticky when wet. Tillage needs to be done at 
proper moisture content to maintain soil structure. 
Adding organic matter and restricting grazing durmg wet 
periods help to maintain soil structure. The major manage- 
ment needs are maintenance of organic-matter content, 
maintenance of good soil tilth, and control of erosion on 
the steeper areas. 

This soil is used mainly for hay and pasture. It is well 
suited to most adapted crops except potatoes. It is well 
suited to pasture. 


CAPABILITY UNIT He-2 (2.5a, 3a) 


This unit consists of nearly level or gently sloping, well 
drained or moderately well drained soils of the Onaway and 
Trenary series (fig. 17). These soils have a surface layer of 
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Figure 17.—Contour striperopping in areas of Onaway and Trenary soils, in capability unit Ile-2 (2.5a, 3a). 


fine sandy loam and a subsoil of fine sandy loam to clay 
loam. They are underlain by sandy loam or loam. 

Available water capacity is moderate or high. Fertility 
is high. Permeability is moderate to moderately slow. 
Runoff is slow, and the hazard of erosion is slight to 
moderate. 

These soils are easy to work. The gently sloping areas 
warm up rapidly in spring. In places a few of the nearly 
level, moderately well drained areas need random tile 
drainage to realize full potential of the soil. The major 
management needs are maintenance of organic-matter 
content and control of erosion. Onaway soils have a thin 
subsoil in many areas, and crops do not grow well if the 
soil is moderately eroded. 

These soils are used for potatoes, hay, small grain, 
pasture, and woodland. The soils are well suited to all 
adapted crops, to pasture, and to woodland. 


CAPABILITY UNIT Ilec-3 (2.5a, 3a, 3a-a) 


This unit consists of deep, nearly level or gently slop- 
ing, well drained or moderately well drained soils of the 
Bohemian, Chatham, Emmet, Munising, and Steuben 
series. These soils have a surface layer of sandy loam or 
fine sandy loam. The subsoil is dominantly sandy loam 
to silt loam, but it ranges from loamy sand to light sandy 
clay loam. The underlying material ranges from sand to 


silt loam. Munising and Steuben soils have a fragipan 
in. the lower part of the subsoil. 

Available water capacity is moderate to high in the 
surface layer and the subsoil and moderate to low in the 
underlying material. Fertility is medium. Permeability 
is dominantly moderate to moderately rapid. Munising 
and Steuben soils have moderately slow to slow permea- 
bility in the fragipan. Runoff is slow, and the hazard 
of erosion is slight. 

These soils are easy to work. Most of these soils dry out 
rapidly in spring, but Munising and Steuben soils dry 
out somewhat slower because of reduced permeability 
in the fragipan. A few of the nearly level, moderately 
well drained areas benefit from random tile drains where 
high-value crops are grown. These soils tend to be slightly 
droughty. The major management needs are control of 
erosion and maintenance of organic-matter content 
and fertility. 

These soils are used mainly as woodland and for hay, 
pasture, and small grain. They are suited to all crops 
commonly grown in the survey area and to pasture, 


CAPABILITY UNIT IIwe-2 (1.5b) 


This unit consists of deep, nearly level or gently sloping, 
somewhat poorly drained soils of the Bowers and Kawkaw- 
lin series. These soils have a surface layer of silt loam and 
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a subsoil of silty clay loam or clay loam. They are under- 
lain by clay loam or stratified silt to silty clay. 

Available water capacity is high. Fertility is high. 
Permeability is moderately slow. The frost hazard is 
slight in some lower lying areas. The hazard of erosion 
is slight. 

These soils are sticky when wet. Tillage needs to be done 
at the proper moisture content to maintain soil structure. 
Adding organic matter and restricting grazing during 
wet periods help to maintain soil structure. These soils 
warm up slowly in spring and dry out slowly unless they 
are drained. Water stands for short periods on nearly 
level areas after heavy rains. Surface drainage is needed 
to insure good pasture and hay. Most areas need tile 
drainage for more intensive uses, 

These soils are used for pasture, hay, and some small 
prain. If these soils are adequately drained, they are suited 
to most commonly grown crops except potatoes. They are 
well suited to pasture. 


CAPABILITY UNIT Ilwe-6 (2.5b, 2.5, 3b, 3c, Ib-a) 

This unit consists of deep, nearly level or gently sloping, 
somewhat poorly drained soils of the Brimley, Charlevoix, 
and Skanee series and of nearly level, poorly drained 
soils of the Angelica, Bruce, coarse variant, and. Ensley 
series. These soils have a surface layer that ranges from 
sandy loam to loam and a subsoil that ranges from loamy 
sand to light sandy clay loam. The underlying material 
ranges from loamy very fine sand to silt loam. Skanee 
soils have a fragipan. 

Available water capacity is moderate to high. Fertility 
is medium to high. Permeability is moderate in most of 
the soils, but it 1s moderately slow in Angelica soils and 
is moderately slow to slow in the fragipan of the Skanee 
soils. The hazard of erosion is slight. 

These soils warm up slowly in spring because of wetness. 
Water stands for long periods on the poorly drained soils. 
Surface drainage is needed for best growth of hay and 
pasture. Grazing needs to be restricted during wet periods, 
Drainage is the major concern of management on these 
soils. Even if tile drainage is used, these soils are not suited 
to all adapted crops because of the hazard of frost, espe- 
cially near the interior of the survey area. Many areas lack 
suitable outlets for tile drains. 

These soils are used mainly as woodland, but small 
areas are used for hay or pasture. If adequately drained, 
the soils are better suited to hay, pasture, or small grain 
than to most other uses. 


CAPABILITY UNIT Is-1 (1-82) 

Nester silt loam, 0 to 2 percent slopes, is the only soil 
in this unit. This well drained or moderately well drained 
soil has a surface layer of silt loam and a subsoil of silty 
clay loam. It is underlain by silty clay loam. 

Available water capacity is high. Fertility is high. 
Permeability is moderately slow. Runoff is slow, and the 
hazard of erosion is slight. 

This soil is sticky when wet. Tillage needs to be done 
at proper moisture content to maintain soil structure. 
Adding organic matter and restricting grazing during wet 
periods help to maintain soil structure. Some of the lower, 
moderately well drained areas in this unit benefit from tile 
drainage, especially where legumes or high-value crops 


are to be grown. The major management needs are 
maintenance of organic-matter content and good. tilth. 

This soil is mainly used for hay and pasture. It is well 
suited to most crops adapted to the area, but it is not 
suited to potatoes. It is well suited to pasture. 


CAPABILITY UNIT IIs-2 (8a) 


This unit consists of deep, nearly level, well drained or 
moderately well drained soils of the Chatham and Emmet 
series. These soils have a surface layer of sandy loam or 
fine sandy loam and a subsoil of sandy loam or light 
sandy clay loam. They are underlain by gravelly loamy 
sind or sandy loam. 

Available water capacity generally is moderate, but it 
is low in the underlying material of Chatham soils. Fer- 
tility is medium. Permeability is moderate in Emmet soils 
and moderately rapid in Chatham soils. Runoff is slow, 
and the hazard of erosion is slight. 

These soils are easy to work. A few depressional areas 
benefit from random tile drainage, especially where high- 
value crops are grown. The major management needs are 
maintenance of organic matter and fertility. These soils 
tend to be slightly droughty. 

These soils are used for adapted crops, pasture, and 
woodland, to which they are well suited. 


CAPABILITY UNIT Ifle-5 (2.5a, 3a) 


This unit consists of deep, sloping, well-drained soils of 
the Onaway and Trenary series. These soils have a surface 
layer of fine sandy loam and a subsoil of sandy loam to 
clay loam. They are underlain by sandy loam or loam. 

Available water capacity is moderate to high. Fertility 
is high. Permeability is moderate to moderately slow. Run- 
off is slow to medium, depending on the amount and kind 
of plant cover. The hazard of erosion is moderate. 

These soils are easy to work. The major management 
needs are control of erosion and maintenance of organic 
matter. If these soils are used for crops, including grasses 
and legumes in the cropping system, stripcropping, and 
keeping tillage to a minimum are practices that are needed 
to reduce runoff. Waterways need to be grassed to prevent 
gullying. Some of these soils have short, complex slopes, 
which makes it difficult to lay out strips. 

These soils are used for crops, hay, and pasture and as 
woodland. If conservation cropping systems are used, the 
soils are generally suited to most adapted crops. These soils 
are well suited to pasture. 


CAPABILITY UNIT Ile-6 (3a) 


This unit consists of deep, sloping to moderately steep, 
well-drained soils of the Chatham and Emmet series. These 
soils have a surface layer of fine sandy loam or sandy loam 
and a subsoil of sandy loam to light sandy clay loam. They 
are underlain by sandy loam or gravelly loamy sand. 

Available water capacity is generally moderate, but it 
is low in the underlying material of Chatham soils. 
Fertility is medium. Permeability is moderate in Emmet 
soils and moderately rapid in Chatham soils. Runoff is slow 
to rapid, depending on the plant cover. The hazard of 
erosion is moderate to severe. 

These soils are easy to work. They tend to be slightly 
droughty. The major management needs are control of 
erosion and maintenance of organic-matter content and 
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fertility. Including grasses and legumes in the cropping 
system, stripcropping, and keeping tillage to a minimum 
are practices that are needed to reduce runoff. Waterways 
need to be grassed to prevent gullying. 

These soils are used for crops and pasture and as wood- 
land. If conservation cropping systems are used, the soils 
are generally suited to most adapted crops. Soils that have 
slopes of more than 12 percent are not suited to row crops. 
These soils are well suited to pasture. 


CAPABILITY UNIT Ile-8 (2/Ra, 3/Ra, 4/Ra) 


This unit consists of moderately deep, nearly level or 
gently sloping, well drained or moderately well drained 
soils of the Fairport, Longrie, Onota, and Deerton series. 
Except for the Deerton soils, these soils have a surface 
layer of sandy loam or silt loam and a subsoil of domi- 
nantly sandy loam to clay loam. The Deerton soils 
have a surface layer of sand and a subsoil of sand or loamy 
sand. All the soils in this unit are underlain by bedrock 
at a depth of 20 to 40 inches. 

Available water capacity generally is moderate to high, 
but it is low in Deerton soils. Fertility generally is medium 
to high, but it is low in Deerton soils. Permeability gener- 
ally is moderate to moderately slow, but it is rapid in 
Deerton soils. Runoff generally is slow, but it increases to 
medium on the steeper slopes of the Fairport soils. The 
hazard of erosion is slight. The hazard of soil blowing is 
severe on Deerton soils. 

Most of these soils are easy to work. Fairport soils are 
sticky when wet. Deerton soils are droughty. The other 
soils in this unit are somewhat droughty where the depth 
to bedrock approaches 20 inches. The major management 
needs are control of erosion and maintenance of organic- 
matter content and fertility. 

Fairport and Longrtie soils are used for crops and pasture 
and as woodland. Onota and Deerton soils are used _as 
woodland. Fairport, Longrie, and Onota soils are suitable 
for most adapted crops, for pasture, and for use as wood- 
land. Deerton soils are poorly suited to cultivated crops. 


CAPABILITY UNIT [lwe-1 (1c) 


Pickford silt loam is the only soil in this unit. This 
deep, nearly level, poorly drained soil has a surface layer 
of silt loam. The subsoil mainly is silty clay, and the 
underlying material is silty clay. 

Available water capacity and fertility are high. Perme- 
ability is very slow. The hazard of erosion is slight. 

This soil is sticky when wet. It warms up slowly in 
spring. Water stands on the surface for extended periods. 
Surface drainage is needed to ensure good growth of hay 
and pasture crops. Grazing needs to be restricted during 
wet periods. The major management needs are drainage 
and maintenance of tilth. Even if this soil is adequately 
drained, the hazard of frost is a limitation to use for 
cultivated crops. Some areas lack suitable drainage outlets. 

This soil is used mainly as woodland. It is better suited 
to pasture than to most other uses, but the kinds of forage 
plants that can be grown depend on the amount of drainage 
provided. 

CAPABILITY UNIT Hlwe-2 (1b, 10) 

This unit consists of deep, nearly level or gently sloping, 
‘somewhat poorly drained and poorly drained soils of the 
Pickford series, moderately wet, and the Pickford series. 


These soils have a surface layer of silt loam and a subsoil 
of silty clay. They are underlain by silty clay. 

Available water capacity is high. Fertility is high. 
Permeability is very slow. The hazard of erosion is slight. 
oe is a hazard of frost in the lower lying areas of these 
soils. 

These soils are sticky when wet. They warm up slowly 
in spring. Water stands on the surface of the Pickford 
soils for long periods. Surface drainage is needed to ensure 
good growth of hay and pasture crops. Grazing needs to 
be restricted during wet periods. The major management 
needs are drainage and maintenance of tilth. Some areas 
lack suitable drainage outlets. 

The Pickford soils, moderately wet, are used for hay, 
small grain, and pasture and. as woodland. The soils in the 
Pickford series are used as woodland. The soils in this 
unit, are better suited to hay and pasture than to most 
other uses. The kinds of forage plants that can be grown 
depend on the amount of drainage provided. 


CAPABILITY UNIT Hlwe-4 (3/Rbe) 


This unit consists of moderately deep, nearly level to 
sloping, somewhat poorly drained or poorly drained. soils 
of the Kawbawgam, Nahma, and Sundell series. These 
soils have a surface layer of sandy loam to loam and a 
subsoil of sandy loam to loam. They are underlain by 
bedrock at a depth of 20 to 40 inches. 

Available water capacity is moderate to high. Fertility 
is medium to high. Permeability is moderate. There is a 
hazard of frost in the lower lying areas of these soils. The 
hazard of erosion is slight. 

Water stands on the Nahma soils for long periods. 
Drainage is needed for best growth of pasture and hay 
crops. Tile drainage is generally not practical, because of 
the depth to bedrock. 

These soils are used mainly as woodland. Some areas of 
the Sundell soils are used for hay, pasture, and small 
grain. These soils are better suited to hay and pasture 
than to most other uses. 


CAPABILITY UNIT Ilwe-5 (1b) 

This unit consists of deep, nearly level or gently sloping, 
somewhat poorly drained soils of the Au Gres, gravelly 
subsoil variant, Otisco, and Wainola series. These soils 
have a surface layer of lowmy sand or fine sand and a sub- 
soil of sand to fine sandy loan They are underlain by 
sand and gravel, sand, or fine sand. 

Available water capacity is low. Fertility is low. Per- 
meability is rapid or moderately rapid. If the soils are 
drained, soil blowing can be a hazard where the soil sur- 
face is exposed. Some areas are subject to a slight hazard 
of frost. : 

The major management needs on these soils are pro- 
viding drainage and maintaining organic-matter content 
and fertility. Tile needs to be installed during the dry 
season because the substratum is unstable when wet. 

These soils are used mainly as woodland. If drained, 
they are moderately well suited to adapted crops. If these 
soils are drained, they are well suited to forage. Forage 
plants that tolerate wetness are needed in undrained 
areas. 
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CAPABILITY UNIT II we-6 (de, 5c) 


This unit consists of deep, nearly level, poorly drained 
soils of the Deford and Wheatley series. These soils have a 
surface layer of loamy fine sand or mucky loamy sand and a 
subsoil of loamy fine sand or sand. They are underlain by 
loamy fine sand or sand and gravel. 

Available water capacity is very low to low. Fertility is 
low. Permeability is rapid. The soils are subject to a hazard 
of frost. If overdrained, they are subject to soil blowing. 

These soils are slow to warm up. Water stands on the 
surface for long periods. The major management needs are 
providing drainage and maintaining organic-matter con- 
tent and fertility. Not all areas of these soils have adequate 
drainage outlets. They are difficult to drain, because of the 
nature of the soil and because of the seasonal high water 
table. The soils are droughty if overdrained. 

These soils are mainly used as woodland. They are 
poorly suited to most adapted crops unless tile drainnge is 
installed. Even if drained, they are limited as to the kind of 
plants that can be grown. 


CAPABILITY UNIT Il we-9 (4/2b) 


Tosco sand, 0 to 6 percent slopes, is the only soil in 
this unit. This deep, somewhat poorly drained soil has a 
surface Jayer of sand. The subsoil is mainly sand, but the 
lower part of the subsoil is light clay loam. It is underlain 
by loam. 

Available water capacity is low in the sand layers and 
high in the lower layers. Fertility is low. Permeability is 
rapid in the upper layers and moderately slow in the lower 
layers. Runoff is slow. Soil blowing is a hazard in unpro- 
tected areas. 

The major management needs are providing drainage 
and improving and maintaining fertility and organic- 
matter content. Tile can be used to provide drainage. The 
soil tends to be slightly droughty. 

This soil is used mainly as woodland. If drained, this 
soil is moderately well suited to crops. It is suited to 
pasture whether it is drained or undrained. 


CAPABILITY UNIT Hlwe-10 (4/2c) 


Brevort mucky loamy sand is the only soil in this unit. 
This deep, nearly level, poorly drained soil has a surface 
layer of mucky loamy sand. It is underlain by loamy 
sand and loam. 

Available water capacity is low in the sand Jayers and 
moderate in the loam layer. Fertility is low. Permeability 
is rapid in the upper part of the sandy Jayers and moder- 
ately slow in the lower part of the loamy layers. There is a 
hazard. of frost. Soil blowing is a hazard if this soil is 
drained and left unprotected. 

The major management needs are providing drainage 
and maintaining fertility and organic-matter content. Tile 
can be used to provide adequate drainage. Some areas lack 
suitable drainage outlets. 

This soil is used as woodland. It is not generally suited 
to row crops. Drained areas can be used for small grain, 
hay, and pasture. 


CAPABILITY UNIT Ills-2 (2/Ra, 3/ta) 

This unit consists of moderately deep, nearly level, well 
drained or moderately well drained soils of the Fairport 
and Longrie series. These soils have a surface layer of 
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sandy loam or silt loam and a subsoil of sandy loam to 
silty clay loam. Bedrock is at a depth of 20 to 40 inches. 
_ Available water capacity is moderate to high. Fertility 
is medium to high. Permeability is moderate to moder- 
ately slow. Runoff is slow, and the hazard of erosion is 
slight. 

The Fairport soils are sticky when wet. Practices to 
maintain good tilth are needed. Some of the moderately 
well drained areas of these soils remain wet for longer 
periods after rains than adjoining soils. Random tiling of 
these areas generally is not practical, because of the depth 
to bedrock. These areas are small and do not appreciably 
delay planting. The major management need is mainte- 
nance of tilth and fertility. Some of the shallower areas 
of these soils are slightly droughty. 

These soils are used for most adapted crops, for pasture, 
and as woodland. They are well suited to these uses. 


CAPABILITY UNIT Ils-4 (4a, da-a, 4/2a) 


This unit consists of deep, nearly level or gently sloping, 
well drained or moderately well drained soils of the Blue 
Lake, Hast Lake, acid variant, Gilchrist, Karlin, Ke- 
weenaw, Kiva, Mancelona, Menominee, Rousseau, and 
Yalmer series. These soils have a surface layer of sand to 
sandy loam and a subsoil of sand to light gravelly clay 
loam. East Lake, acid variant, Kiva, and Mancelona soils 
are underlain by sand and gravel, and Gilchrist, Menom- 
inee, and Yalmer soils are underlain by loam or sandy 
loam. The other soils are underlain by sand to loamy sand. 

Most of the soils in this unit have low available water 
capacity, low fertility, and moderately rapid to rapid 
permeability. The Karlin and Kiva soils have moderate 
available water capacity in their loamy layers and very 
low available water capacity in the underlying material. 
Menominee soils have moderately slow permeability in the 
underlying material, and Yalmer soils have slow to 
moderately slow permeability in the fragipan. Runoff 
is slow, and the hazard of soil blowing is moderate to 
severe. 

The major management needs are maintenance of 
organic-matter content and fertility and control of soil 
blowing. Most of these soils are used as woodland. Small 
areas are used for crops or pasture. These soils are moder- 
ately well suited to adapted crops. Irrigation is needed 
for high-value crops. Forage crops generally are injured 
by drought late in summer. 

These soils are moderately well suited to crops and 
pasture. 

CAPABILITY UNIT IVe-4 (2.5a, 3a, 3a-a) 

This unit consists of deep, sloping to moderately steep, 
well-drained soils of the Bohemian, Munising, Onaway, 
Steuben, and Trenary series. These soils have a surface 
layer of sandy loam or fine sandy loam and a subsoil of 
loamy sand to clay loam. The underlying material ranges 
from sand to silt loam. : 

Available water capacity is moderate to high. Fertility 
is medium to high. Permeability generally is moderate to 
moderately slow, but it is slow to moderately slow in the 
fragipan of the Munising and Steuben soils. Runoff is 
slow to rapid, depending on the amount and kind of 
plant cover, and the hazard of erosion is moderate to 
severe. 
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The major management need is control of erosion. 
Contour cropping systems are needed on these soils to 
control erosion. Waterways need to be grassed to prevent 
gullying. 

These soils are used as woodland and for crops and 
pasture. The sloping areas are suited to row crops if a 
conservation cropping system is used. The moderately 
steep areas are generally too steep for crops. These soils 
are well suited to pasture. 


CAPABILITY UNIT IVe-9 (da, 4a-n, 4/28) 

This unit consists of deep, sloping to moderately steep, 
well-drained soils of the Blue Lake, East Lake, acid 
variant, Karlin, Keweenaw, Kiva, Mancelona, Me- 
nominee, Rousseau, and Yalmer series. These soils have a 
surface layer of sand to sandy loam and a subsoil of sand 
to light gravelly clay loam. East Lake, acid variant, Kiva, 
and Mancelona soils are underlain by sand and gravel, 
and Menominee and Yalmer soils are underlain by loam 
or sandy loam. The other soils are underlain by sand to 
loamy sand. 

Most of the soils in this unit have low available water 
capacity, low fertility, and moderately rapid to rapid 
permeability. Karlin and Kiva soils have moderate avail- 
able water capacity in their loamy layers and very low 
available water capacity in the underlying material. Me- 
nominee soils have moderately slow permeability in the 
underlying material, and Yalmer soils have slow to mod- 
erately slow permeability in the fragipan. Runoff is slow 
to rapid, and the hazards of erosion and soil blowing are 
moderate to severe. 

Most, areas of these soils are used as woodland. Only 
small areas are used for crops or pasture. These soils are 
moderately well suited to poorly suited to crops. Moisture 
generally is lacking late in summer for most crops. These 
soils are too steep for irrigation. 

The sloping areas are moderately well suited to forage 
crops. Forage crops generally are injured by drought late 
in summer. The moderately steep areas are poorly suited 
to crops and pasture. 


CAPABILITY UNIT [Vwe-l (4/Rbe) 

Sundell loamy fine sand, sandy variant, 0 to 4 percent 
slopes, is the only soil in this unit. This moderately deep, 
somewhat poorly drained soil has a surface layer and sub- 
soil of loamy fine sand. Tt is underlain by bedrock at a 
depth of 20 to 40 inches. 

Available water capacity is moderate. Fertility is low. 
Permeability is rapid. Downward movement of water is 
restricted by bedrock. Runoff is slow. The hazard of 
erosion is slight. 

The major management needs are providing drainage 
and improving and maintaining fertility and organic- 
matter content. Depth to bedrock limits the use of tile. 
Ditches provide adequate drainage for growing forage 
crops. 

This soil is used as woodland and for hay or pasture. It 
is poorly suited to most row crops. This soil is moderately 
well suited to small grain and forage crops. Forage crops 
that tolerate wetness need to be included in seeding 
mixtures. 
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CAPABILITY UNIT IVwe-2 (5b) 


Au Gres sand, 0 to 6 percent slopes, is the only soil in 
this unit. This somewhat poorly drained soil has a surface 
layer and subsoil of sand. It is underlain by sand. 

Available water capacity is very low. Fertility is low. 
Permeability is rapid. Runoff is slow, and the hazard of 
soil blowing in cleared areas is moderate to severe. 

The major management needs are providing drainage, 
improving and maintaining fertility and organic-matter 
content, and controlling soil blowing. Tile drains need to 
be installed during dry seasons because this soil is un- 
stable when wet. Some areas do not have suitable tile 
outlets. 

This soil is mainly used as woodland. The soil generally 
is too droughty if drained, too low in fertility, and too 
susceptible to frost to be used for row crops. It is moder- 
ately well suited to hay and pasture. 


CAPABILITY UNIT IVs-1 (4/Ra, Rbe) 


This unit consists of moderately deep, nearly level to 
moderately steep, well drained or moderately well drained 
soils of the Deerton and Duel series. These soils have a 
surface layer of sand or loamy sand and a subsoil of sand 
or loamy sand. They are underlain by bedrock at a depth 
of 20 to 40 inches. Also included in this unit are Burt soils 
in the Deerton-Burt complex. The Burt soils are poorly 
drained and have a mucky sandy loam surface layer 
overlying sand. They are underlain by bedrock at a depth 
of 10 to 20 inches. 

All the soils in this unit have low available water 
capacity and low fertility. Permeability is rapid. Runoff 
is very slow to medium. The hazard of erosion is slight to 
moderate, and the hazard of soil blowing is severe. 

Almost all areas of these soils are used as woodland. 
The soils are generally too droughty for most row crops. 
They are moderately well suited to hay and pasture if 
drought-resistant grasses are grown. 


CAPABILITY UNIT IVs-4 (5a, 5/2a) 

This unit consists of deep, nearly level or gently sloping, 
well drained or moderately well drained soils of the Cros- 
well, East Lake, Kalkaska, and Melita series. These soils 
generally have a surface layer and subsoil of sand. The 
lower part of the subsoil is loam in the Melita soils. 
Croswell and ICalkaska soils are underlain by sand. East 
Lake soils are underlain by sand and gravel, and Melita 
soils are underlain by loam. 

Available water capacity generally is very low or low, 
but it is high in the lower, loamy part of the Melita soils. 
Fertility is low. Permeability is rapid, except in the under- 
lying material of Melita soils, where it is moderately slow. 
These soils are droughty. Runoff is very slow or slow, and 
the hazard of soil blowing is severe. 

Almost all areas of these soils are used as woodland. 
Small areas are used for pasture or hay. These soils are 
poorly suited to crops unless they are irrigated. ‘They are 
moderately well suited to forage and pasture if drought- 
resistant grasses are grown. 


CAPABILITY UNIT Vle-3 (3/Ra, 4/Ra, Ra) 
This unit consists of shallow to moderately deep, sloping 


to moderately steep, well drained or moderately well 


drained soils of the Deerton, Longrie, Onota, and Summer- 
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ville series. These soils generally have a surface layer of 
sandy loam or fine sandy loam and a subsoil of loamy 
sand to loam, but Deerton soils have a surface layer of 
sand and a subsoil of sand or loamy sand. Bedrock gener- 
ally is at a depth of 20 to 40 inches, but in Summerville 
soils bedrock is at a depth of 10 to 20 inches. 

Available water capacity generally is moderate. Fer- 
tility is medium. Permeability is moderate in the Longrie, 
Onota, and Summerville soils. Available water capacity 
is low, fertility is low, and permeability is rapid in Deer- 
ton. soils. Runoff is slow to rapid. The hazard of erosion 
is severe. These soils are somewhat droughty. 

Most areas of these soils are used as woodland. Some of 
the sloping Longrie and Summerville soils are used as 
pasture. The soils of this unit are not suited to.row crops. 
The sloping areas are moderately well suited to hay and 
pasture. 

CAPABILITY UNIT Vis-~1 (5a) 

Kalkaska sand, 6 to 18 percent slopes, is the only soil 
in this unit. This deep, well-drained soil has a surface 
layer and subsoil of sand. It is underlain by sand. 

Available water capacity is very low. Fertility is low. 
Permeability is rapid. Runoff is slow. The hazards of 
erosion and soil blowing are severe. 

This soil is too droughty and sloping for crops. The 
sloping areas are moderately well suited to early pasture. 
Forage dries up in summer. Most areas are woodland, to 
which this soil is well suited. 


CAPABILITY UNIT Vis-2 (Ga) 


Alpena gravelly sandy loam, 0 to 12 percent slopes, is 
the only soil in this unit. This deep, well-drained soil has 
a surface layer and subsoil of gravelly sandy loam. 

Available water capacity is very low. Fertility is low. 
Permeability is rapid. Runoff is slow. The hazard of 
erosion is slight. 

This soil is used as woodland. It is too droughty and 
too shallow to gravel for cultivated crops or pasture. 


CAPABILITY UNIT VIs-3 (Ra) 


Summerville fine sandy loam, 0 to 4 percent slopes, is 
the only soil in this unit. This well drained or moderately 
well drained, shallow soil has a surface layer and subsoil 
of fine sandy loam. It is underlain by bedrock at a depth 
of 10 to 20 inches. 

Available water capacity is moderate. Fertility is 
medium. Permeability is moderate. Runoff is slow, and 
the hazard of erosion is slight. The soil is somewhat 
droughty. 

This soil is used as woodland and for pasture. The 
shallow, stony areas are not suited to cultivated crops. 
Where depth to bedrock approaches 20 inches, this soil is 
moderately well suited to hay and pasture. 


CAPABILITY UNIT Vile-2 (3a-a, 4a) 

This unit consists of deep, steep or very steep, well- 
drained soils of the Blue Lake and Munising series. These 
soils have a surface layer of sand or sandy loam and a 
subsoil of sand, loamy sand, and sandy loam. They are 
underlain by sand or sandy loam. 

Available water capacity is low in Blue Lake soils and 
moderate in Munising soils. Fertility is low in Blue Lake 
soils and medium in Munising soils. Permeability is rapid 
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in Blue Lake soils, and in Munising soils it is slow to 
moderately slow in the fragipan and moderate in the rest 
of the profile. Runoff is slow to medium, and the hazard 
of erosion is severe. 

These soils are used as woodland. They are not suited 
to crops or to pasture because of steepness. 


CAPABILITY UNIT Vile-3 (3/Ra, M/Rc) 


This unit consists only of Onota-Chippeny complex, 
steep. The moderately deep, moderately steep to very 
steep, well drained or moderately well drained Onota soils 
have a surface layer of sandy loam and a subsoil of domi- 
nantly sandy loam. Available water capacity is moderate, 
fertility is medium, and permeability is moderate. 

The shallow to moderately deep, moderately steep, very 
poorly drained Chippeny soils have a surface layer and 
lower layers of muck. Available water capacity is very 
high, fertility is low, and permeability is rapid. 

The soils in this unit have bedrock at a depth of less 
than 40 inches, which impedes downward movement of 
water. Runoff is very slow to rapid. The hazard of erosion 
is slight to severe. 

These soils are used as woodland. They are too steep 
and are in too complex a pattern to be used for crops 
or pasture. 

CAPABILITY UNIT Vilwe-1 (L-4e) 

Only Alluvial land is in this unit. It consists of deep, 
nearly level, somewhat poorly draimed or poorly drained 
alluvial soils. They have a surface layer and subsoil that 
range from sand to loam. 

Avuilable water capacity is low to moderate, and fer- 
tility is low or medium. Permeability ranges from rapid 
to moderate. Runoff is very slow or ponded. The hazard 
of erosion is slight. 

This land type is used as woodland. It is subject to 
flooding in spring and after heavy rains. Frost is a hazard 
in some areas. A few larger areas are used for pasture and 
hay. This land type is generally poorly suited to crops. If 
ditch drainage is provided, some of the somewhat poorly 
drained, larger areas are moderately well suited to hay 
and pasture. 

CAPABILITY UNIT Vilwe-2 (Rbc) 

This unit consists of shallow, nearly level to sloping, 
somewhat poorly drained and poorly drained soils of the 
Burt, Ensign, and Ruse series. These soils have a surface 
layer of mucky sandy loam, fine sandy loam, or silt loam 
and a subsoil of sand, loam, or sandy loam. They are 
underlain by bedrock at a depth of 10 to 20 inches. 

Available water capacity is low to moderate. Fertility 
is low to medium. Permeability is rapid to moderate, 
because bedrock impedes downward movement of water. 
Runoff is slow to ponded. The hazard of erosion is slight. 

These soils are used mainly as woodland. They are 
generally too wet, too shallow, or too subject to frost for 
cultivated crops. If ditch drainage is provided, they can be 
used for pasture. The Ensign soils have fewer limitations 
to use for pasture than Burt or Ruse soils. 


CAPABILITY UNIT Viwe-S (82, Sb-h, 5c) 

This unit consists of deep, nearly level or gently sloping, 
somewhat poorly drained or poorly drained soils of the 
Kinross, Roscommon, and Saugatuck series. Also in this 
unit are the well drained or moderately well drained 
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Kalkaska part of Roscommon-Kalkaska sands, 0 to 6 
percent slopes. These soils have a surface layer of sand or 
mucky sand and a subsoil of sand. They are underlain by 
sand. 

Available water capacity is very low. Fertility is low. 
Permeability generally is rapid or very rapid, but it is slow 
in the cemented layer in the subsoil of the Saugatuck soils. 
Runoff is slow to ponded. The hazard of erosion is slight. 
Frost is a hazard in many areas. 

These soils are used as woodland. ‘hey generally are too 
wet, too infertile, and too susceptible to frost action for 
crops. Under good management, the soils are moderately 
well suited to pasture. 


CAPABILITY UNIT Vilwe-5 (M/4c) 


Tawas muck is the only soil in this unit. It is a shallow 
to moderately deep, nearly level or depressional, very 
poorly drained soil. The surface layer and the next two 
layers are muck. They are underlain by sand. 

Available water capacity is very high in the organic 
layers and very low in the underlying sand. Fertility is 
low. Permeability is rapid in the organic layers and rapid 
in the underlying material. Runoff is very slow or ponded. 
The hazard of erosion is slight. The hazard of frost is 
substantial. 

This soil is used as woodland. It is poorly suited to 
cultivated crops because of wetness, a lack of good drain- 
age outlets, and the hazard of frost. If ditch drainage is 
provided, a few areas are suitable for pasture if water- 
tolerant grasses are grown. Grazing needs to be restricted 
during wet periods. 


CAPABILITY UNIT Vilwe-10 (M/3c, M/Rc) 


This unit consists of shallow to moderately deep, nearly 
level or gently sloping, very poorly drained soils of the 
Cathro, Chippeny, and Tacoosh series. These soils have a 
surface layer and subsurface layers of muck. Cathro and 
Tacoosh soils are underlain by loam at a depth of 16 to 51 
inches, and Chippeny soils are underlain by bedrock at a 
depth of 20 to 51 inches. 

Available water capacity is very high in. the organic 
layers and moderate in the loamy underlying material, 
Fertility is low. Permeability is rapid in the organic 
layers and moderate or moderately slow in the loamy 
layers. Runoff is very slow or ponded. The hazard of 
erosion is slight. The hazard of frost is severe. 

These soils are used as woodland. They are poorly 
suited to crops because of wetness, a lack of good drainage 
outlets, and the hazard of frost. If ditch drainage is pro- 
vided, a few areas are suitable for pasture if water-toler- 
ant grasses are grown. Grazing needs to be restricted 
during wet periods. 


CAPABILITY UNIT VIilwe-l5 (Mc) 

This unit consists of deep, nearly level, very poorly 
drained soils of the Carbondale, Lupton, and Rifle series. 
These soils have a surface layer of muck or peat and a 
subsoil of muck or mucky peat. 

Available water capacity is very high. Fertility is low. 
Permeability is rapid. Runoff is very slow or ponded. 
The hazard of erosion is slight. The hazard of frost is 
severe. 
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These soils are used as woodland. They generally are 
poorly suited to crops because of wetness, the hazard of 
frost, and a lack of drainage outlets. 


CAPABILITY UNIT VIIs-1 (4a, 5a, 5a-h, 5.3a, 5.7a, 5e) 


This unit consists of deep, nearly level to very steep, 
moderately well drained or well drained soils of the 
Eastport, Grayling, Kalkaska, Rousseau, Rubicon, Shell- 
drake, and Wallace series. Also in this unit are the poorly 
drained Roscommon part of Eastport-Roscommon sands, 
0 to 6 percent slopes. These soils have a surface layer and 
subsoil of sand or fine sand. 

Available water capacity is low or very low. Fertility is 
low. Permeability generally is rapid or very rapid, but 
it is moderately slow in the cemented layer in the subsoil 
of the Wallace series. Runoff generally is medium to very 
slow, but it is very slow or ponded on Roscommon soils. 
The hazard of soil blowing is severe. 

These soils are used as woodland. They are too steep, 
too droughty, or too low in fertility for cultivated crops 
or pasture. 

CAPABILITY UNIT VIITwe-l (Mc-a) 

This unit consists of shallow to deep, nearly level or 
depressional, very poorly drained soils of the Dawson and 
Greenwood series. These soils have a surface layer of peat 
overlying muck, mucky peat, or peat. The Dawson soils 
are underlain by sand at a depth of 16 to 51 imches. 

Available water capacity 1s very high in the organic 
material and very low. in the underlying sand of the Daw- 
son soils. Fertility is low. Permeability is rapid in the or- 
ganic material and rapid in the underlying sand. Runoff 
is slow or ponded. There is a hazard of frost. 

These soils are used for recreation and wildlife. They are 
poorly suited to cultivated crops, woodland, or pasture 
because of wetness, acidity, and the hazard of frost. 


CAPABILITY UNIT Vilwe-2 
Only Marsh is in this unit. It consists of nearly level 
lake borders along inland lakes and along Lake Michigan. 
Texture, available water capacity, fertility, and permea- 
bility are variable. Runoff is slow or very slow. 
Marsh is unsuited to crops, pasture, or woodland. It 
is seepy or is under water much of the year. 


CAPABILITY UNIT VITIs-1 


Only Lake beaches is in this unit. It consists of a narrow, 
nearly level to gently sloping sand beach and a few as- 
sociated dunes bordering Lake Superior. 

The sand. has very low available water capacity, very 
low fertility, and very rapid permeability. Runoff is very 
slow. The hazard of erosion is slight. The hazard of soil 
blowing is very severe. 

Lake beaches are used for recreation. They are not 
suited to crops, pasture, or woodland. The beach areas 
are washed by waves. The dune areas are constantly being 
shifted by wind. Beach-grass plantings stabilize the dunes 
to help to reduce soil blowing. 


CAPABILITY UNIT VIIIs-2 


Only Limestone rock land is in this unit. It is very shal- 
low and nearly level or gently sloping and consists of less 
than 10 inches of loam or fine sandy loam overlying lime- 
stone bedrock. 
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Available water capacity is very low. Fertility is me- 
dium. Permeability is moderate in the soil material. Water 
moves through the fissures in the bedrock in most areas. 
Runoff is slow or very slow. The hazard of erosion is 
slight. 

Most areas of this land type are used as woodland. 
Limestone rock land is poorly suited to cultivated crops. 
A few areas have been cleared and are used for cattle 
grazing. Grazing is limited to spring because of droughty 
conditions during summer. Most areas are very stony. 


CAPABILITY UNIT VHIs-3 


This unit consists of Made land and Borrow pits. Depth, 
slope, texture, available water capacity, fertility, and 
permeability are all variable. 

These land types are not generally suitable for cultivated 
crops. Borrow pits are areas where soil material has been 
removed for fill or for sand and gravel. Most of these areas 
are suitable for planting grasses or trees. Made land con- 
sists of areas that have been altered by digging, filling, 
and grading. Most of these areas are within city limits and 
are not available for crops. 


Predicted Yields 


Predicted average yields per acre of principal crops 
grown in the Area are given in table 2. The predicted 
yields are for crops grown under an improved level of 
management. 

The soils of Delta County and Hiawatha National 
Forest of Alger and Schoolcraft Counties vary consider- 
ably in their ability to produce crops. Some consistently 
produce higher yields, while others are better suited to less 
intensive uses because of soil limitations or hazard of 
erosion. 

The farming areas in the survey area are generally 
limited to the southern and western parts of Delta County 
and ‘the area around Chatham and Cooks. These are 
areas that have soils most suitable for crop production. 
Another major factor determining use of the soils for 
farming is land ownership. About 60 percent of the land 
in the survey area is administered by State and Federal 
agencies and is owned by large commercial interests. Most 
of this land is sandy or wet and is mainly in the eastern 
and central parts of the survey area. 

Climate limits the kinds of crops that can be grown in 
the survey area. Except in areas close to Lake Michigan, 
corn for grain will not mature most years because of frost. 
Many of the wet soils are subject to frost late in spring 
and early in fall. Adequate tile outlets are not available 
in many areas. 

The yield predictions for soils in capability classes 
Il, III, and IV are given in table 2. No class I soils are 
in the survey area, because of climatic limitations. These 
predictions are average acre yields that can be expected 
under improved management. Improved management 
includes most of the following practices: 


1. The cropping system is adapted to the soil, 
using the proper proportion of row crops to 
legume-grass crops. 

2. The conservation measures needed te control 
erosion and soil blowing are used. Suitable 
measures include contour tillage, stripcropping, 


minimum tillage, and return of crop residue to 
the soil. 

3. Crop residue, cover crops, and manure are 
returned to the soil to improve soil structure, 
supply organic matter, and help to control 
erosion. 

4. The quantity of lime applied is determined by 

soil tests. Applications of fertilizer are based 

on the amount and kinds of plant food needed 
by the crop to be grown. 

An, adequate system of artificial drainage is 

installed where needed. 

Improved varieties of plants and high-quality 

seeds are used. 

Weed, disease, and insect control is practiced. 

Suitable methods and proper timing of tillage 

and harvesting are used. 


OO Dae at 


The erop yields given in table 2 are those that are 
expected over a period of several years and that can be 
expected when moisture and length of growing season 
are adequate. The yields given are not presumed to be 
the optimum yields obtainable. Potential yields per acre 
are somewhat higher, especially with a favorable com- 
bination of soil, plant, and weather conditions. Irriga- 
tion is not considered a part of the improved level of 
management unless stated for the individual soils and 
crops. No predictions are given if the soil is not suited 
ee crop or if the crop generally is not grown on the 
soil. 

In many places, soils are not used for crops. In these 
instances, the predicted yields give an indication of the 
relative potential productivity of these soils for crops. 


Woodland 


Delta County and Hiawatha National Forest of Alger 
and Schoolcraft Counties were originally covered by 
forest, dominantly hardwoods (fig. 18). The main species 
were sugar maple, yellow birch, beech, and scattered 
white pine and hemlock. The stands of hardwood-conifer 
consisted of hardwoods mixed with white pine, balsam 
fir, hemlock, and spruce. Red pine and jack pine grew on 
the dry sands. Red pine and white pine grew on the moist, 
more fertile sands. Conifers and such swamp hardwoods 
as ash, elm, balm-of-Gilead, red maple, white birch, and 
aspen grew on the wetter mineral soils. Conifer swamp 
forest. consisting mainly of white cedar, black spruce, 
and tamarack grew on the organic soils. 

Cutting of the original forest began in the 1880’s and 
continued until the 1920’s. Most of the woodland is now 
recovering from the clear cutting and the fires that followed 
the cutting. 

Logging is still a large segment of the forest industry in 
the survey area, but wood for pulp, rather than saw logs, 
is the major wood crop. Other woedland products are 
fenceposts, cedar for summer homes, Christmas trees, 
boughs for wreaths, and hardwood for veneer. 

About 90 percent of the survey area is wooded (fig. 19). 
More than half of the wooded acreage is National Forest 
Land or is owned by the State of Michigan and several 
large paper and iron companies. The remaining acreage 
is in relatively small privately owned parcels. Much of 
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TABLE 2.—Predicted average yields per acre of crops grown under an improved level of management 


[Yields are given only for soils that are currently farmed or that have a high potential for farming. Dashes indicate that a soil is not suited 
to the crop or that the crop is not gencrally grown on it] 


Soil 


Au Gres sand, 0 to 6 percent slopes__..._.-------------------------------- 
Au Gres loamy sand, gravelly subsoil variant, 0 to 4 percent slopes..-----.--- 
Blue Lake sand, 0 to 6 percent slopes._-.-.---------------~--------------- 
Bohemian fine sandy loam, 0 to 6 percent slopes__.-_----------------~----.-- 
Bohemian fine sandy loam, 6 to 18 percent slopes-....---.-..---.----------- 
Bowers silt loam, 0 to 4 percent slopes_____-_-------_---------------------- 
Brevort mucky loamy sand, 0 to 2 percent slopes_. an 
Brimley fine sandy loam, 0 to 4 pereent slopes_-_..-------------- os 
Bruce mucky fine sandy loam, coarse variant, 0 to 2 percent slopes__--------- 
Charlevoix sandy loam, 0 to 4 percent slopes.-._...-.--.-----------------6- 
Chatham fine sandy loam, 0 to 2 percent slopes_._-_._-_.------------------ 
Chatham fine sandy loam, 2 to 6 percent slopes_-.-------.----.------------- 
Chatham fine sandy loam, 6 to 18 percent slopes_..------------------------ 
Croswell sand, 0 to 4 percent slopes_____--_-------------------------------- 
Deford loamy fine sand, 0 to 2 percent slopes..------------------.------ ee 
Duel loamy sand, 0 to 6 percent slopes..--.----.-------+------------------ 
East Lake sand, 0 to 6 percent slopes__._.------ 
Emmet sandy loam, 0 to 2 percent slopes.---_-_--. 
Emmet sandy loam, 2 to 6 percent slopes_-..--------.---------------------- 
Emmet sandy loam, 6 to 12 percent slopes__..-__-.------------------------ 
Ensley and Angelica soils, 0 to 2 percent slopes._-.----.-.--.-+------------- 
Fairport silt loam, 0 to 2 percent slopes_____----..------------------------ 
Fairport silt loam, 2 to 6 percent slopes..--.------------------------------ 
Gilchrist sand, 0 to 6 percent slopes__.----.-.--.-----------------------+- 
Tosco sand, 0 to 6 percent slopes__.__-----.-------------------------+----+- 
Kalkaska sand, 0 to 6 percent slopes-_-_--------.------------------------- 
Karlin sandy loam, 0 to 6 percent slopes_-_.------------.-----------2--- ee 
Karlin sandy loam, 6 to 18 percent slopes_______-_.---------------- ae 
Kawbawgam sandy loam, 0 to 10 percent slopes...----------------- sh 
Kawkawlin silt loam, 0 to 2 percent slopes__--_--.------------------------- 
Keweenaw loamy sand, 0 to 6 percent slopes.__.---..--.------------------- 
Kiva sandy loam, 0 to 6 percent slopes_.------.-.---------------------.--- 
Kiva sandy loam, 6 to 20 percent slopes______-.-_-_----------------------- 
Longrie sandy loam, 0 to 2 percent slopes__.__._-------------------------- 
Longrie sandy loam, 2 to 6 percent slopes._--_--.-------------------------- 
Mancelona loamy sand, 0 to 6 percent slopes______-_...-.-.----.------+---- 
Melita sand, 0 to 6 percent slopes.---_--------.------------+--+----- oe 
Menominee loamy sand, 0 to 6 percent slopes____-.-_---- 

Menominee loamy sand, 6 to 18 percent slopes 
Munising sandy loam, 0 to 6 percent slopes.....-.---.--------~------------ 
Munising sandy loam, 6 to 18 percent slopes_._--.------------------------- 
Nahma loam, 0 to 2 percent slopes____----------------------------------- 
Nester silt loam, 0 to 2 percent slopes__..-----..-------------------------- 
Nester silt loam, 2 to 6 percent slopes_...-_-.----------------------------- 
Onaway fine sandy loam, 0 to 2 percent slopes__-_..-..-.------------------ 
Onaway fine sandy loam, 2 to 6 percent slopes___..--.--------------------- 
Onaway fine sandy loam, 6 to 12 percent slopes___._.---------------------- 
Onaway fine sandy loam, 12 to 18 percent slopes 
Otisco loamy sand, 0 to 6 percent slopes_- 
Pickford sitt loam, 0 to 2 percent slopes_____...----------- 

Pickford silt loam, moderately wet, 0 to 4 percent slopes___-------.--.---~-- 
Pickford complex, 0 to 4 percent slopes_..-.-.-.--------+---+--------------- 
Rousseau fine sand, 0 to 6 pereent slopes.-----------------.-+------- eee 
Rousseau fine sand, 6 to 18 percent slopes._-_----------------------------- 
Skanee sandy loam, 0 to 6 percent slopes__._-..---------------.----------- 
Steuben fine sandy loam, 0 to 6 percent slopes_---------------------------- 
Sundell fine sandy loam, 0 to 4 percent slopes..--.------.--.----- see ee eee 
Sundell loamy fine sand, sandy variant, 0 to 4 percent slopes 
Trenary fine sandy loam, 0 to 2 percent slopes__..-------------- 
Trenary fine sandy loam, 2 to 6 percent slopes _-_-_ 
Trenary fine sandy loam, 6 to 12 percent slopes__-------------------------- 
Trenary fine sandy loam, 12 to 18 percent slopes...------------.----------- 
Wainola fine sand, 0 to 4 percent slopes___.------------------------------- 
Wheatley mucky loamy sand, 0 to 2 percent slopes. _.....-----.------------ 


1 With irrigation. 
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Figure 18.—A stand of hardwood trees in an area of Trenary fine 
sandy loam. Woodland suitability group 2d1. 


the private acreage is used as private hunting and camping 
areas, 


Woodland suitability groups 

In table 3 the soils in this survey area have been placed 
in 19 woodland suitability groups to assist owners in 
planning the use of their soils for wood crops. Inasmuch 
as the woodland suitability groups are established on a 
statewide basis, not all groups are represented in the 
survey area. Alluvial land, Borrow pits, Limestone rock 
land, Made land and the extremely acid organic soils of 
the Dawson and Greenwood series. are not placed in a 
woodland suitability group. Woodland management of 


these areas requires specific recommendations from local 
soil conservationists or forestry technicians. 

Each woodland suitability group consists of the kinds 
of soil that are capable of producing similar kinds of wood 
crops, that need similar management to produce these 
crops when existing vegetation is similar, and that have 
about the same potential productivity. For each woodland 
suitability group, table 3 provides information concerning 
potential soil productivity, which is expressed as site index; 
soil-related hazards and major limitations to be considered 
in management; species to favor in management of existing 
stands; and trees preferred for planting. These factors are 
explained in the paragraphs that follow. 

Potential soil productivity for a given species is commonly 
expressed as site index. It is the height in feet that the 
dominant trees of a given species, growing on a specified 
soil, will reach in a natural, unmanaged stand in a stated 
number of years. On the basis of the site index, rates 
of growth can be calculated. The rates are expressed as 
approximate average annual growth per acre in board feet 
(International 4-inch rule) in table 3. The soils were 
ordinated to the first species listed in the “species” 
column. 

Erosion hazard refers to the potential hazard of soil 
losses by wind or water in well-managed woodland. Soil 
properties considered in the ratings are surface texture and 
slope. The hazard is slight if expected soil losses are small; 
moderate if some soil losses are expected and care is needed 
during logging and construction to reduce the risk of 
erosion; and severe if special methods of operation are 
necessary for preventing excessive soil losses. 

Equipment limitations are rated on the basis of soil 
characteristics that restrict or prohibit the use of equip- 
ment commonly used in tending and harvesting the trees. 
In the survey area, soil characteristics having the most 
limiting effect are drainage, depth to water table, seasonal 
wetness, and texture of the surface layer. Slight means 
there is no restriction in the kind of equipment or in the 
time of year it is used; moderate means that use of equip- 
ment is restricted for less than 3 months of the year; and 
severe means that special equipment is needed, and its use 
is restricted for more than 3 months of the year. 

Seedling mortality refers to the expected degree of 
mortality of naturally occurring or planted seedlings as 
influenced by kinds of soil when plant competition is not 1 
limiting factor. Soil properties considered in the ratings 
are drainage, effective rooting depth, and surface texture. 
Normal rainfall, good planting stock, and proper planting 
are assumed. A rating of slight indicates an expected loss 
of less than 25 percent of the seedlings; moderate, a loss of 
25 to 50 percent of the seedlings; and severe, a loss of more 
than 50 percent of the seedlings. Browsing by deer and 
rabbits results in seedling loss, but severity of loss varies 
within the survey area and is not considered in the 
mortality rating. 

Plant competition refers to invasion by, or growth of, 
undesirable species when. openings are made in the tree 
canopy. Soil properties considered in the ratings are 
available water capacity, natural fertility, and drainage. 
A rating of slight means that competition from other plants 
is not a problem; moderate, that plant competition gen- 
erally does not prevent development of fully stocked 
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Figure 19.—A stand of hardwood trees in an area of Munising sandy loam. Woodland suitability group 2d1. 


stands of desirable trees; and severe, that plant competi- 
tion prevents establishment of a desirable stand unless 
intensive site’ preparation and maintenance are used to 
control undesirable plants. 

Windthrow hazard, or the danger of trees being blowr 
over by wind, is an evaluation of soil characteristics that 
affect the development of tree roots and the ability of the 
soil to hold trees firmly. The hazard is slight if most trees 
are not expected to be blown down during commonly 
occurring winds; moderate il some trees are blown down 
during periods of excessive soil wetness and strong wind; 
and severe if many trees are blown down during periods of 
excessive soil wetness and moderate or strong wind. The 
rating given is for closed stands. Windthrow hazard is 
more severe where the woodland has been thinned or 
individual trees are left standing. 

Species to favor in natural stands for each woodland suit- 
ability group are listed in order of priority, with the first 
species listed having the highest priority. The species 
are selected on the basis of their adaptability or tolerance 
and their productivity and commercial value, They should 
be given the most consideration when making improvement 
cuttings. 


Species preferred for planting is a listing of the most 
suitable trees for open-field and woodland interplanting 
on the soils in each woodland suitability group. When it 
is desired to plant trees other than those listed, those 
trees that should be favored in natural stands are the 
ones most likely to succeed or to be worth growing. Trees 
are not commonly planted on somewhat poorly drained 
and poorly drained soils that have not been artificially 
drained. 

Each woodland group is identified by a three-part 
symbol; for example, 283, 8d1, or 4w1. The first part of the 
symbol, always a number, indicates relative potential 
productivity of the soils in the group: 1 is very high; 2 
is high; 3 is moderately high; 4 is moderate; and 5 is low. 
These ratings are based on field determinations of average 
site index. The second. part of the symbol identifying a 
woodland. group is a small letter. This letter indicates an. 
important soil property that imposes a moderate or severe 
hazard. or limitation in managing the soils of the group for 
wood. crops. A letter ¢ shows that the main limitation is 
the kind or amount of clay in the upper part of the soils in 
the group; d shows that the soils have a restricted rooting 
depth; f indicates fragmented or skeletal soils; o shows that 
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the soils have few limitations that restrict their use for 
trees; ¢ shows that the soils are sandy and dry, have low 
available water capacity, and generally have a low supply 
of plant nutrients; » shows that the soils have restrictions 
because of steepness of slope; and w shows that water in 
or on the soils, either seasonally or year round, is the 
chief limitation. The last part of the symbol, another 
common number, identifies the specific woodland suita- 
bility group. 


Wildlife * 


Table 4 rates the soils according to their suitability for 
elements of wildlife habitat and for general kinds of wild- 
life. A rating of well suited means that the soil is relatively 
free of limitations or that the limitations are easily over- 
come. Suited means that the limitations need to be recog- 
nized, but that they can be overcome by good management 
and careful design. Poorly swited means that limitations 
are severe enough to make use of the soil questionable for 
wildlife habitat. Not suited means that extreme measures 
are needed to overcome the limitations and that use 
generally is not practical. The elements of wildlife habitat 
are discussed briefly in the following paragraphs. 

Grain and seed crops.—Among these crops are corn, oats, 
rye, buckwheat, field beans, and barley. 

Grasses and legumes—These are planted grasses and 
legumes commonly used for forage. Examples are brome- 
grass, fescue, timothy, birdsfoot trefoil, reed canarygrass, 
clovers, and alfalfa. 

Wild herbaceous wpland plants. —In this group are native 
annuals or other herbaceous plants that commonly grow 
in upland areas. Among them are strawberries, dandelion, 
goldenrod, lambsquarters, orange hawkweed, thimble- 
berry, mildweed, mullin, burdock, and native grasses. 

Hardwood woody plants —These plants are hardwood 
trees and shrubs that grow vigorously and produce 
sprouts, fruits, or seeds that wildlife feed on. These woody 
plants either grow naturally or are planted. Examples 
are maple, beech, oak, poplar, birch, dogwood, willow, 
hawthorn, viburnum, wintergreen, raspberries, black- 
berries, cherries, and blueberries. 

Coniferous woody plants —Exumples of native or planted 
coniferous trees and shrubs are pine, spruce, white 
cedar, hemlock, balsam fir, yew, larch, and juniper. 

Wetland food and cover planis—These are plants that 
grow in moist or wet sites and that provide food and cover 
for waterfowl and furbearing ‘animals. Examples are 
cattails, sedges, bulrushes, water smartweed, wild millet, 
water plantain, wildrice, arrowhead, pondweed, pickerel- 
weed, wild celery, duckweed, and burreed. 

Shallow-water developments —These are impoundments 
of shallow water in marshy areas and stream channels. 
They consist of low dikes, nearly level ditches, dugouts, 
and devices to maintain water at a depth suitable for 
wetland wildlife. 

Excavated ponds.—Migrating waterfowl are especially 
attracted to excavated ponds, or dugout ponds. Such 
ponds should have an independent source of water. They 
should not depend on runoff from surrounding areas, 
although they benefit from runoff that is not excessive. 


3 By Cuartes M. Smrrn, biologist, Soil Conservation Service. 
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The ratings shown in table 4 under the heading “Kinds 
of wildlife” apply to wildlife in general and not to a specific 
species. Not considered, therefore, are present land use, 
existing vegetation, and the extent of artificial drainage 
provided, because these factors are subject to change. 
Neither is consideration given to the ability of wildlife 
to move from place to place. 

A rating of well suited or suited means that the soil can 
be managed most practically and with the best chance of 
success. A rating of poorly suited does not necessarily 
mean that a soil cannot be managed for wildlife, but it 
does show that a high level of management is required to 
improve the soil. Following are discussions of the kinds of 
wildlife. 

Open-land wildlife-—This kind of wildlife is made up of 
birds and mammals that normally frequent cropland, 
pastureland, meadow, and areas overgrown with grasses, 
herbs, and shrubs. Examples are field sparrow, red. fox, 
woodchuck, hawks, field mice, robin, cottontail rabbit, 
and sharp-tailed grouse. 

Woodland wildlife —These birds and mammals frequent 
wooded areas consisting of hardwood trees, coniferous 
trees, shrubs, or mixed stands of such plants. Among them 
are tree squirrels, raccoon, ruffed grouse, woodpeckers, 
warblers, nuthatch, white-tailed deer, coyote, bobcat, 
pack bear, owl, snowshoe hare, Canada lynx, and timber 
wolf. 

Wetland wildlife—In this group are birds and mammals 
that normally frequent such wet areas as ponds, marshes, 
and swamps. Examples are muskrat, ducks, geese, herons, 
kingfisher, mink, weasel, beaver, otter, cranes, and 
bitterns. 


Engineering Uses of the Soils ‘ 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance 
of roads, airports, pipelines, building foundations, facilities 
for storing water, structures for controlling erosion, 
drainage systems, and systems for disposing of sewage. 
Among the soil properties most important to engineers 
are permeability, shear strength, compaction char- 
acteristics, drainage, shrink-swell characteristics, grain 
size, plasticity, and reaction. Also important are depth 
to water table, flooding hazard, depth to bedrock, and 
relief. Such information is made available in this sub- 
section. Engineers can use it to— 


1. Make studies of soil and land use that aid. in 
selecting and developing sites for industries, 
businesses, residences, and recreational facilities. 

2. Make estimates of engineerig properties for 
use in planning agricultural drainage structures, 
dams, and other structures for conserving soil 
and water; in locating suitable routes for under- 
ground conduits and cables; and in locating 
sites for sewage disposal fields. 

3. Make preliminary evaluations of soil conditions 
that will aid in selecting locations for highways, 
airports, pipelines, and sewage disposal fields 
and in planning detailed surveys of the soils at 
the selected locations. 


4Knrru I. BAkEMAN, civil engineer, Soil Conservation Service, 
assisted in preparing this section. 
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Tasie 3.— Woodland 


[Average annual growth per acre in board fect, International 4 inch rule. Data are not included for Alluvial land, Borrow pits, 


Potential soil productivity 
Soil Approx- 
Woodland suitability groups, serics, and mapping units slope imate 
range Species Site average 
index annual 
growth 
per acre 
Percent Ft. Ba, jt. 
Group 2d1: Soils of the Munising, Steuben, and Trenary series...--.--------- 0 to 18 | Sugar maple_-_---- 58-65 190-260 
MuB, MuD, StB, StD, TrA, TrB, TrC, TrD 
Group 2d2: Soils of the Munising series-_.-...-.--_------------------------- 18 to 40 | Sugar maple----_-- 58-65 190-260 
MuE. 
Group 2f1: Soils of the Alpena and Kiva series__-..-_.---------------------- 0 to 12 | Sugar maple.---.- 58-65 190-260 
AIC, KsB, KsD. 
Group 281: Soils of the Blue Lake, East Lake, acid, variant, Gilchrist, Karlin, 0 to 20 | Sugar maple_----- 58-65 190-260 
Keweenaw, Melita, Menominee, M. ancelona, Rousseau, and Yalmer series. 
BIB, BID, EcB, EcD, GcB, KiB, KdD, KnB, KnD, McB, McD, MIB, MnB, 
MnD, RoB, RoD, YaB, YaD. 
Group 2s2: Soils of the Blue Lake and Rousseau series.____.----------------- 18 to 40 | Sugar maple_._..- 58-65 | 190-260 
BIE, RsD. 
Group 283: Soils of the Croswell, Hastport, Rubicon, Shelldrake, and Wallace 0 to 18 | Red pine_._--.---- 58-65 430-500 
series. 
CrA, EdB, EeB, RuB, RuD, ShB, WIB, WID. For the Roscommon part of 
EeB, see woodland suitability group Sw. 
Group 284: Soils of the Rubicon series..._..--_----.----------------------- 18 to 40 | Red pine--------- 58-65 | 430-500 
Rue. 
Group 201: Soils of the Bohemian, Chatham, Emmet, Longrie, Onaway, and 0 to 18 | Sugar maple__--.- 58-65 190-260 
Onota series. 
BoB, BoD, CmA, CmB, CmD, EmA, EmB, EmC, LoA, LoB, LsD, OnA, OnB, 
OnC, OnD, OrB, OrD 
For Summerville part of LsD, see woodland suitability group 3d1; for Deer- 
ton part of OrB and OrD, see woodland suitability groups 381 and 382. 
Group 208: Soils of the Fairport, Kawkawlin, and Nester series. _--..---.----- 0 to 6 | Sugar maple. ----- 58-65 190-260 
FaA, FaB, KIA, NsA, NsB. 
Group 205: Soils of the Bowers, Brimley, Charlevoix, Kawbawgam, Skanee, and 0 to 10 | Sugar maple_._-.- 58-65 190-260 
Sundell series. 
BrA, BtA, CIA, KgC, SkB, SvA. 
OB 2rl1: Soils of the Onota series._.----------------------- 2-2 eee ee ee 15 to 70 | Sugar maple...-_- 58-65 | 190-260 
OoE. 
For Chippeny part of OoE, see woodland suitability group 5w2. 
Group 3d1: Soils of the Ensign and Summerville series....-.-.--------------- 0 to 4 | Sugar maple--_._~- 50-57 130-190 
End, Sud. 
Group 38sl:_ Soils of the Deerton, Duel, East Lake, and Kalkaska series_.....-.---- 0 to 18 | Sugar maple___-_- 50-57 130-190 
DeB, DeD, DIB, DuB, EaB, KaB, KaD. 
For Burt part of DIB, see woodland suitability group 4w1. 
Group sae Soils of the Kalkaska series_...__...-....-.--------------------- 18 to 40 | Sugar maple___._- 50-57 130-190 
af. 
Group 383: Soils of the Au Gres, Au Gres, gravelly subsoil variant, Iosco, Otisco, 0 to 6 | Quaking aspen.__.| 56-65 125-150 
Sundell, sandy variant, and Wainola series. 
AuB, AvA, loB, OtB, SwA, WaA. 
Group 481: Soils of the Grayling series......------------------------------- Oto 18 | Jack pine__-.------ 41-50 100-125 
GrB, GrD. 
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Lake beaches, Limestone rock land, Made land, and Marsh, and the extremely acid organic soils of the Dawson and Greenwood series] 


Erosion 
hazard 


Slight__--..- 
Moderate-.-- 
Slight_..-..- 


Slight... -22- 


Moderate_-__. 
Slight to 


moderate, 


Moderate... 


Slight... -.-- 


Slight__----- 


Slight... _--- 


Moderate._-- 


Slight. __._.- 


Slight. 2222. 


Moderate... 


Ratings for management hazards or limitations 


Tquipment 
limitations 


Slight-------- 
Moderate ___. 
Slight_.---.--- 


Slight.----._- 


Moderate..--- 


Slight to 
moderate. 


Moderate. ._-- 


Slight_------- 


Slight to 
moderate. 


Moderate._-_- 


Moderate.__.- 


Moderate___.. 


Slight--.---_- 


Species— 


Seedling Plant Windthrow 
mortality competition hazard 
Slight...-.--- Moderate... _- Slight to 
moderate, 
Slight_.------ Moderate___.- Moderate. -__- 
Slight_------- Slight_.--_---- Slight_-_-.-.- 
Slight to Slight.------- Slight-----..- 
moderate. 
Slight to Slight.------- Slight..------ 
moderate. 
Moderate__.-- Slight.---.--- Slight..---.-- 
Moderate....-| Slight---.--_- Slight..---.-- 
Slight_.---.-- Moderate __.- Slight to 
moderate. 
Slight__.-._.- Moderate to | Slight-.------ 
severe, 
Slight_...-.-. Moderate to_.| Slight--..-__- 
severe, 
Slight..------ Moderate ____- Slight_.----_- 
Severe____._- Slight_.-- 222. Moederate..... 
Moderate__._- Slight.-.--..- Slight._.22-2- 
Moderate. ___- Slight___-.-_- Slighti6 22555 
Slight_---_-_- Moderate_____ Slight_...--_- 
Moderate--___. Slight..-.---- Slight_-...--- 


i 


| 


Preferred for 
planting 


To favor in 
natural stands 


Sugar maple, yellow White spruce, red pine. 


birch, white pine. 
Sugar maple, yellow White spruce, red pine. 
birch, white pine. 
Sugar maple, yellow White spruce, red pine. 
birch, white pine. 


Sugar maple, yellow Red pine. 
birch, white pine. 

Sugar maple, yellow Red pine. 
birch, white pine. 

Red pine, aspen, Red pine. 
black cherry. 

Red pine, black Red pine. 


cherry, aspen. 
Sugar maple, yellow White spruce, red pine. 
birch, white pine. 


Sugar maple, yellow White spruce, red pine. 


birch, white pine. 
Sugar maple, yellow Not generally planted. 
birch. 


Sugar maple, yellow White spruce, red pine. 


birch, white pine. 


Sugar maple, yellow Not generally planted. 


birch, red pine. 


Sugar maple, yellow Red pine. 
birch, red pine. 
Sugar maple, yellow Red pine. 


birch, red pine. 


White spruce, black 
spruce. 


Aspen, sugar maple, 
balsam fir. 


Jack pine, red pine... - Jack pine, red pine. 
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TABLE 3.—Woodland 


Potential soil productivity 
Soil Approx- 
Woodland suitability groups, series, and mapping units slope imate 
range Species Site average 
index annual 
growth 
per acre 
Percent Ft. Ba. jt. 
Group 4wl: Soils of the Angelica, Bruce, Burt, Ensley, Nahma, Pickford, 0 to 12 | Balsam fir-.-._-__ 41-49 175-225 
Pickford, moderately wet, and Ruse series. 
Bu, BwC, Es, Nh, Pc, PfA, PkA, Rv. 
Group 5wi: Soils of the Brevort, Deford, Kinross, Roscommon, Kalkaska, Oto 6 | Quaking aspen__-_- <45 <100 
Saugatuck, and Wheatley serics. 
Bs, Dm, Kr, Re, RKB, ScA, Wm. 
For Kalkaska part of RkB, see woodland suitability group 3s1. 
Group 5w2: Soils of the Carbondale, Cathro, Chippeny, Lupton, Rifle, Tacoosh, 0 to 6 Balsam fir...---.- <40 <175 
and Tawas series. 
Cb, Ch, Ck, Cn, Ta. 


TABLE 4.—Surtability of the soils fer elements of 


Elements of wildlife habitat 


Soil serics and map symbols 


Grain and seed Grasses and Wild herbaceous Hardwood woody 
crops legumes upland plants plants 
Alluvial land?! «Adis 2 ~o2sceeecueetest eee lee et Suited__--------- Suited. -_------.-- Well suited____--- Suited_._.--__-__ 
Alpena: -AIGi 22. oo ede ee ee ee deeeeeeetet Not suited __-__-_- Not suited._-.___- Not suited...--._- Poorly suited. .__. 
Angeli¢ascccnccteetwalceecessb eee teede dees Not suited.--..--- Poorly suited --—- Poorly suited. ___. Suited. ...2- Le 
Mapped only with Jinsley soils. 

Aw Gress AUBos2oceecccue ts soe ceed esses Not suited..----2- Poorly suited... _- Poorly suited_____| Poorly suited. ___ 
Au Gres, gravelly subsoil variant: AvA__---..-.---| Not suited_.--_-_- Poorly suited _.._- Poorly suited__..-) Poorly suited... __ 
Blue Lake: 

BIB wisceviet weve ceesctecke ies seccecechoses Suited. ...------- Well suited__-_.-- Well suited. _..__- Well suited___.2__ : 

BIDeceiuteieoste ht tet tenth ec chee edo Poorly suited. _--- Suited. ...-.----- Well suited._._._- Well suited... 

BE cestode ede ce tate ek ee es Not suited.--.---_ Poorly suited... -- Well suited____._- Well suited-_-_.__ 

Well suited Well suited..-._---- Well suited______. 
BUTS wa Ss bere Well suited______- Well suited. .-___ 
Borrow pits: Bp. 
Too variable to rate. 

Bowers: (BrAeeosos% sete oh eect ad teeee nee Suited_..2---2- 2. Suited. ------ 22. Well suited. ..__-- Suited__---2.--__ 
Brevorti "Bs oA ooo. che ee see es Not suited___-_-_- Poorly suited... _- Poorly suited_____ Not suited--.-____ 
Brimley: “BtAwoss.ccesStagees scored eooee see Sak Suitede nec ee Suited. _--- 2-2 Well suited._.___- Suited. ...--- 22 _ 
Bruce, coarse variant: Bu_-.--.----------------- Not suited__.__._- Poorly suited __ ~~~ Poorly suited____- Well suited_______ 
Burts -BwG ois ol eed eee eee Not suited__-____- Poorly suited___.- Poorly suited___-_- Suited. 2222-2 2e 
Carbondale: Cb..--...-------------- nee eee eee Not suited_.--..-- Poorly suited. .._. Not suited...-222_ | Not suited_..-..__ 


For Lupton and Rifle parts, see Lupton and 
Rifle series. 
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Ratings for management hazards or limitations Species— 
Erosion Equipment Seedling Plant Windthrow To favor in : Preferred for 
hazard limitations mortality competition hazard natural stands planting 
Slight_------- Severe___--.- Severe____._. Severe_------ Moderate to Balsam fir, sugar maple, | Not generally planted. 
severe. yellow birch. 
Slight____._- Severe... .--_- Severe____..- Severe__--.-- Moderate_-._- Aspen, sugar maple, Not generally planted. 
balsam fir. 
Slight__.__-- Severe___.___ Severe__._-.- Severe__----- Severe__..--- Tamarack, white-cedar, | Not generally planted. 
black ash. 


wildlife habitat and for kinds of wildlife 


Elements of wildlife habitat—Continued Kinds of wildlife 
i : 
Coniferous Wetland food and | Shallow-water Excavated Open-land Woodland Wetland 
woody plants cover plants developments ponds 

Suited..-.-..--- Suited_--..--..- Suited...------- | Suited_--------- Well suited _.---- Suited__-.---..- Suited. 
Poorly suited_..-| Not suited_.----- Not suited_._--__-- Not suited_--__-- Not suited.__._-- Not suited_.--_-- Not suited. 
Well suited.-_--- Well suited__-.-- Well suited_._..- Well suited_-_--- Poorly suited_.-.| Suited_.-------- Well suited. 
Well suited_..___ Poorly suited_---| Suited.__.------ Suited_._------- Poorly suited___-; Poorly suited.---| Poorly suited. 
Well suited__.._- Poorly suited__..| Suited__.---.--- Suited_.-------- Poorly suited__..| Poorly suited-...] Poorly suited. 
Suited___..----- Not suited__._._- Not suited_.-_._- Not suited_--_--- Well suited___--- Well suited.___-- Not suited. 
Suited...-- 2-2. Not suited---_--- Not suited------- Not suited_--.--- Suited__....---- Suited_.-------- Not suited. 
Suited_--------- Not suited---.--- Not suited.--_--- Not suited.------ Poorly suited..__| Poorly suited_---] Not suited. 
Poorly suited--..!| Not suited... Not suited__-_-.- Not suited_------ Well suited. ___-- Well suited. ----- Not suited. 
Poorly suited_.__| Not suited_----.- Not suited_-..--- Not suited--_.._- Suited. .20.--22- Suited_--------- Not suited. 
Suited_-_..----- Biuited iS oa kw Suited__-------- Suited. ----.-.-- Well suited__---. Suited-..------- Suited. 
Well suited_..-_- Not suited._.___- Well suited_._._- Well suited_._--- Poorly suited__..] Well suited. .---- Poorly suited. 
Suited__..-.---- Suited_._-_-_--- Suited..-.------ Suited. ..------- Well suited. ____- Suited_.-------- Suited. 
Well suited_----- Well suited____.- Well suited... Well suited__..-- Poorly suited_...| Suited__-------- Well suited. 
Well suited__-__- Well suited_____- Suited_..------- Not suited_------ Poorly suited___.| Suited_..-..---- Suited. 
Poorly suited..__| Suited.-_-------- Well suited._.._- Well suited_____- Not suited______.| Not suited_-.---- Well suited. 
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Soil series and map symbols 


Cathro: Ch, Ck 
For Tacoosh part of Ck, see Tacoush series. 
Charlevoix ClArccccuesccencostsseecsectece cece 


Chatham: 
GmA CmBacue2k oe. cnc ot eee 


Chippeny: (Cnecos-se2s2cc el segehses alee 
CVA Lic as ud in dulcwcue pene neat ce aa 
Dawsons Da, Odisisclcececsisisteteoeseeatase 


For Greenwood part of Dd, see Greenwood 
series. 


Croswell: 


Deerton: 
DéBvDI Bec ccetnkocets lo. Shed see 5 eS occaee 


DéeDices= cede eeotucceseccssee cl tetceecet 
Deford: 
Duel: 


Dmeastesotices occcenotece tose od 
DU Becton See See Svea ee biel sees 
Kast Lake: 
East Lake, acid variant: 
Tastporti Ed By Ee Bocuwcotone 2 cet te ed 

For Roscommon part of EeB, see Roscommon 


scries. 


Emmet: 


Ensign: 


Ensley: 
For Angelica part, see Angelica series. 


Fairport: ‘Fad; Pa Bis catscccusccsocsecnecsccus 
Gilchrist® .GéBiicsesccesecocobscueh kewl oeeek ed 
Grayling: 

Greenwood: 
Tosco: 
Kalkaska: 
Karlin: 
Kawbawgam: KgC__...-.-.------.--- +--+ =e 


Kawkawlin: KIA 


Keweenaw: 


SOIL SURVEY 


Grain and seed 
crops 


Not suited__._._- 


Suited___--.----- 
Poorly suited. _-—- 
Not suited_.------ 
Suited_.-_-_----- 
Not suited....2-2- 
Not suited....---- 
Not suited..----- 


Poorly suited - ~~ -- 


Not suited..-.-.-- 


Well suited...--_- 
Suited ....c.-2522 
Not suited._.---_- 
Not suited_..-__2- 
Not suited....-._- 
Not suited._------ 
Not suited.-...--- 
Suited. -----.-.-- 
Poorly suited... ~~ 
Suited_ 2-22 2-- ee 
Suited. _..-22---- 


Poorly suited____- 


TaBLE 4.—Suitabilety of the soils for elements of 


Elements of wildlife habitat 


Grasses and 
legumes 


Poorly suited_--—- 
Suited____._-_---- 
Well suited ---.--- 
Suited__..------- 
Poorly suited __..- 


Poorly suited__-__ 


Not suited-/----.- 


Poorly suited. .-_- 
Suited___-.------ 
Poorly suited__.-- 
Poorly suited_---- 
Not suited__----_- 


Well suited__.--_- 
Well suited. ..-_-- 


Poorly suited. _._-! 


Poorly suited. —-_-- 


Well suited_..._-- 
Suited. ccscssuse 
Nebamed i: 
Poorly suited. ...- 
Poorly suited. _--- 
Poorly suited—__-- 
Well suited. ___-_- 
Suited... 2-2 ee 
Suited...-------- 
Suited..------.-- 


Well suited____-_- 


Suited_...--_.--- 


Wild herbaceous 
upland plants 


Well suited. _.____ 
Well suited. _.--.. 


Not suited. -----.- 
Poorly suited__-__ 
Not suited_...--_- 


Well suited-_.---- 
Well suited______- 
Poorly suited..-_- 
Well suited-_--_-- 
Poorly suited. --.- 
Poorly suited. - 22. 
Poorly suited__-_~ 


Well suited-.-.-__ 
Well suited__-._..- 


Well suited.....-- 
Well suited___.__- 
Poorly suited. .__- 
Poorly suited. ..._ 
Not suited._.-.2-. 
Poorly suited. _.- 
Poorly suited —_-__- 


Buited 2 a4 e.caennn 
Suited... 2-2... 


Well suited. --_.- 


Well suited__.____ 
Well suited._--_-- 


Hardwood woody 
plants 


Not suited_.--.... 
Suited. ..-2 22. 
Well suited. .-_-__ 
Well suited_.--_.. 
Not suited________ 


Poorly suited---_- 


Not suited__--.-_- 


Well suited. _.-. 
Well suited_____._ 
Poorly suited_--.- 
Well suited_.--___ 
Poorly suited_-.__ 
Poorly suited... 2. 
Poorly suited_-_-- 


Well suited._._._- 
Well suited..-_--- 


Poorly suited. .... 
Poorly suited. .--- 


Not suited_---..-- 
Poorly suited. ._.. 
Poorly suited _---- 
Well suited. __...- 
Well suited. -2-__- 
Well suited____... 
Well suited.-.-.-- 


Well suited... 
Well suited... 
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Elements of wildlife habitat—Continued 


Kinds of wildlife 


Coniferous 
woody plants 


Poorly suited_-_-_ 
Suited_--_------ 
Poorly suited_--_- 
Poorly suited_--- 
Poorly suited_-_-- 


Well suited____-- 
Not suited__.--- 


Poorly suited__.- 
Poorly suited__-_- 
Well suited._-.-- 
Poorly suited_-.- 
Well suited____-- 
Well suited..-.-- 
Suited..--..-.-- 


Poorly suited_-_.- 
Poorly suited_... 


Poorly suited_.-- 
Well suited__---- 


Poorly suited_..- 
Poorly suited_.__ 


Suited__..------ 
Suited__------_- 


Poorly suited_._. 
Poorly suited _-_-_ 


Suited... 22.222. 
Suited... -.--2- 


Wetland 


Not suited___-__- Not suited_.-.--- 


Not suited_.-_--- Not suited_...--- 
Suited_.-------- Suited____------ 
Not suited_--_..- Not suited--..--- 
Not suited.--_--- Well suited._---- 
Not suited._-__-. Not suited_---.-- 
Not suited__.---- Not suited__--..- 
Not suited_.._.-- Well suited_--..- 


Not suited--.---- Not suited.------ 


Not suited._----- Not suited_.---.- 
Not suited__-_..- Not suited_-.---- 
Not suited_----_- Not suited_..--.- 


Not suited_.-.-.- 
Not suited------- 


Not suited..._..- 
Not suited_.----- 


Not suited_.---.- 
Well suited. ----- 


Not suited...---- Not suited._.--.- 
Not suited____-_- Not suited__.---- 
Not suited____-_- Not suited_____-- 
Not suited_------ Not suited_._-.-- 
Not suited._---_- Well suited _----- 
Poorly suited.-..} Suited_....----- 
Not suited....-_- Not suited_..---- 
Not suited__-_-__ Not suited_.-.--- 
Not suited____.__ Not suited __.-__- 
Suited_.------_- Not suited_._...- 
Suited_.-2 22+. Suited. -___..--- 
Not suited___.-__ Not suited...--.- 
Not suited... .- Not suited....._- 


Not suited_--_-__- 


Not suited_.._-_- Suited..-------- 
Not suited_-..--- Not suited_____-- 
Not suited... _- Poorly suited ___- 


Not suited__--__- 


Well suited_.---- 
Suited.-.-------- 


Not suited__----- 
Not suited__-_--- 
Well suited_----- Poorly suited __—- 
Not suited___---- Well suited..__.. 


Not suited__-__.-- Poorly suited. .-- 


Not suited...-.-- Poorly suited...-- 
Not suited.__--_.- Poorly suited--.- 
Not suited_..---- Well suited...--- 
Not suited_---..- Well suited .__--- 
Not suited-_-.._-. Poorly suited_-_-- 


Well suited___-.- Poorly suited. _-- 


Well suited_-.--- 
Well suited__-..- 


Not suited___-_-. 
Not suited__.-_-- 


Not suited_._-___ 
Not suited_.-.--- 


Poorly suited_-.-- 
Poorly suited_--- 


Not suited.._..-- 


Suited. .-2---2-- Poorly suited_ - -- 
Not suited_.--.-- Poorly suited_--_. 
Not suited__---_- Well suited__---- 
Not suited_.-.--- Suited.-.------- 
Not suited._.-.-- Well suited__--_. 
Suited Seas cea Quek Well suited____-- 


Not suited._.--2- 
Not suited_...-__ 


Well suited__---- 
Suited___..-_._. 


Well suited_----- 
Well suited....-. 


Poorly suited - --- 
Poorly suited _--- 


Not suited__-._-- 


Well suited_.-_-- 
Suited.-.-------- 
Poorly suited _- ~~ 
Well suited__.__- 
Poorly suited_-.. 
Poorly suited. --- 


Poorly suited__-- 


Well suited____-- 
Well suited___.-- 


Well suited__--_- 
Well suited..---- 
Poorly suited _--- 
Poorly suited __-- 
Not suited__.-._- 
Not suited._.---- 
Poorly suited ___- 


Well suited_.____ 
Suited...------- 


Well suited_____- 
Suited 


Well suited. 


Wetland food and | Shallow-water Excavated Open-land Woodland 
cover plants developments ponds 
Suited_.._------ Well suited__._-- Well suited______ Not suited.._.-__ Not suited__._.... 
Suited. --------~ Suited___------. Suited_._-.----. Well suited_____.] Suited._._-----. Suited. 


Not suited. 
Not suited. 


Suited. 
Not suited. 
Well suited. 


Not suited. 
Not suited. 
Poorly suited. 
Not suited. 
Not suited. 
Not suited. 
Not suited. 


Not suited. 
Not suited. 


Suited. 
Well suited. 


Not suited. 
Not suited. 
Not suited. 
Not suited. 
Well suited. 
Poorly suited. 
Not suited. 


Not suited. 
Not suited, 


Not suited. 
Not suited. 
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TaBLe 4.—Sutiability of the soils for elements of 


Elements of wildlife habitat 
Soil series and map symbols 
Grain and seed Grasses and Wild herbaceous Hardwood woody 
crops legumes upland plants plants 
Kinross? ‘Kroccsasccsieetee sw ocecesicl ese sou es Not suited...__--- Not suited._._---- Not suited_._--.-- Not suited_...__.. 
Well suited___---- Suited__.__-.---- Suited. ...-----_- 
Suited. ....------ Suited. ._._.----- Suited____-----_- 
Lake beaches: Lb...--------------------------- Not suited._-..--- Not suited_.-.-_-- Not suited..------ Not suited__----._ 
Limestone rock land: Lm. ...------------------- Not suited_....--- Poorly suited. .--- Suited_.___-_.... Suited oc oc acces 
Longrie: 
lio-Aj LO BL. ss--escesdeceessceacehceseressc Well suited_.__---- Well suited__----- Well suited_..---- Well suited. ....2. 
[SD crscerchs tive eee beater may tee ate! Poorly suited..---| Suited. _.------.- Well suited__---.- Well suited_._..__ 
For Summerville part, see Summerville series. 
Luptoneeg sess selec ee nee ess soe eee shee Steet Not suited-------- Poorly suited ---- Not suited..------ Not suited.-----.- 
Mapped only with Carbondale and Rifle 
series. 
Made land: Ma. 
Too variable to rate. 
Mancelona: 
Mc Bix 22 2decz ss eeedeecoceeee ceeeceenet se Suited_._--.----- Well suited _.----- Well suited_-.---- Well suited_______ 
McDe asceeeeccce-secsesenus et ees Poorly suited. ---- Suited_....------ Well suited. ------ Well suited_-._-__ 
Marsh: Mh Not suited__-_---- Not suited_.------ Not suited-.------ Not suited__---- 2. 
Melita: MIB Not suited...---.- Poorly suited.-.-- Poorly suited-----| Poorly suited... 
Menominee: . 
Min Boks spe sesi te eee etek Joes se Suited. soc. ---. Suited_.-_------- Well suited.------ Suited... -.2-.. 22 
MiDuaceetececotueseendcneeesce se teee sees Poorly suited - ---- Snited__--------- Well suited__---_- Suited... 222-2. 
Munising 
MulBeceacst ruie sto. fds tee meee 2 Sete Well suited_.----- Well suited.----.. Well suited__-__-- Well suited. -_--__ 
MUDicc ele cee Mee te bo See ese Suited_....------- Suited.._.-----.- Well suited.--_--- Well suited__-_._- 
Mikes Vote ctete Soon eee eet ee Sat Not suited_------- Poorly suited _~—-- Well suited._--_-_. Well suited__.___- 
Nahma: Nh. ..-.----------------------------- Not suited.-.----- Poorly suited--.-. Poorly suited ---- Suited__--_-.----- 
Nester: NsA, NsB_.___-_----------------------- Well suited. ..-.-. Well suited------- Well suited. ....-- Well suited____... 
Onaway: 
OnA Well suited_-_..~- Well suited------- Well suited. -..._- Well suited__.___- 
Onc Suited...-------- Well suited__-_____ Well suited. 2. _ Well suited. .22 2 
OnD Poorly suited. -_-~ Suited. __----.--- Well suited..-_-_- Well suited. ....__ 
Hee 
Not suited_-.-..-- Poorly suited __--- Well suited_--_---- Well suited. _.-___ 
*For Chippeny part, see Chippeny scrics. 
Or Buceccsnecnt ees cietessibeee eee sceeces Well suited______- Well suited. —___.- Well suited_._.-_- Well suited ___.__ 
For Deerton part, sec Deerton series. 
OTD soe oad oes eee Steer erect soe Poorly suited__-_- Suited. -_-------- Well suited. _____- Well suited_._.-_- 
Yor Deerton part, see Deerton series. 
Otisco® OtBacavscscute enc ectc cecal eens cesses Not suited...----- Poorly suited. _-_. Poorly suited--_-_- Poorly suited... _- 
Pickford: (Pea. s2c6s.cee2= oooh eee ee esee ees Not suited----_._- Not suited____---- Poorly suited_____ Suited..-------_- 
Pickford, moderately wet: PfA, PkA..._._.------ Suited. ._.-----.- Suited..---.----- Suited. .-.------- Suited. ..-------- 
For Pickford part of PkA, see Pickford series. 
TRifGeie et Fo ee CS ea heat Selects Not suited_.------ Not suited.------- Not suited-------- Not suited-_-__--- 
Mapped only with Carbondale and Lupton 
series. 
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Coniferous Wetland food and Shallow-water Exeavated Open-land Woodland Wetland 
woody plants cover plants developments ponds 
Suited_._------ Not suited__..-.- Well suited. -__- Well suited______ Poorly suited..__] Well suited._.-__ Poorly suited. 
Suited. -.---_--- Not suited___.--- Not suited._..-_- Not suited__---.- Well suited_._-_- Well suited_.-__. Not suited. 
Suited_..------- Not suited-__---- Not suited___.-_- Not suited____-_- Suited_____---_- Suited.________- Not suited. 
Not suited.-.-.- Not suited__-.--- Not suited_.._._- Not suited-_--.-- Not suited_.----- Not suited.._-..- Not suited. 
Suited.--------- Not suited_.-.--- Not suited ___-.-- Not suited.._.--- Poorly suited___.} Poorly suited..._) Not suited. 
Suited_._------- Not suited_.-.--- Not suited Not suited Well suited._.-_- Well suited_.--.- Not suited. 
Suited_-_.--_--- Not suited_.-.--- Not suited Not suited Poorly suited___-}| Well suited____-- Not suited. 


Poorly suited_--- 


Poorly suited_--_ 
Poorly suited___- 
Not suited 


Poorly suited... 


Poorly suited_--- 
Poorly suited _--- 


Poorly suited___- 
Poorly suited_.-- 
Poorly suited___- 
Well suited_-..-- 


Poorly suited_--- 


Poorly suited.__- 
Poorly suited___- 
Poorly suited_--- 


Poorly suited___- 
Poorly suited_--.- 
Poorly suited_-.- 


Suited_.-.2.2-.- 
Well suited_._.-- 
Suited__-------- 


Not suited__-_-- 


Suited_.----..-- 


Not suited.------ 
Not suited__---_- 


Poorly suited -- - - 


Not suited...-___ 
Not suited__..--- 


Not suited_.._.- 
Not suited__...-- 
Not suited__.___- 
Well suited 


Not suited_-...-- 


Not suited__----- 
Not suited_.----- 
Not suited_-___-- 


Not suited__----- 


Not suited_-...-_ 


Not suited___-__- 


Poorly suited____ 


Not suited_.-.--- 
Not suited_____-- 
Well suited 


Suited 


Not suited____..- 
Not suited__..--- 


Not suited_..-..- 
Not suited_.---_- 
Not suited__-__-- 


Not suited__-.-.- 


Not suited__----- 


Not suited_.-._.- 


Suited. ..--__--- 
Well suited... . 
Suited_..------- 


Not suited___ 
Not suited_-- 


Well suited _- 
Suited 


Not suited___ 
Not suited--- 


Not suited_._ 
Not suited..- 
Not suited___ 
Not suited 


Not suited_-- 


Not suited._- 
Not suited__- 
Not suited__- 


Not suited__- 


Not suited_-- 


Not suited__- 


Suited 


Well suited_. 
Suited 


Well suited. . 


Not suited__----- 


Well suited.___-- 
Suited 


Not suited_-_-_-- 
Poorly suited — ~~~ 


Well suited. _____ 
Suited 


Suited 
Poorly suited ---. 


Poorly suited _--- 


Well suited 


Well suited. .-.-- 
Well suited 
Suited 


Poorly suited. --- 


Well suited 


Suited 


Poorly suited __ —- 
Poorly suited__—_ 


Suited 


Not suited 


Not suited____--- 


Suited 


Well suited_.-_2- 
Suited 


Suited 


Well suited 


Well suited 
Well suited 
Well suited 


Suited 


Suited 


Not suited 
Suited_..------- 


Poorly suited_ ~~~ 


Not suited 


Well suited. 


Not suited. 
Not suited. 


Well suited. 


Poorly suited. 


Not suited. 
Not suited. 


Not suited. 
Not suited. 
Not suited. 
Suited. 


Not suited. 


Not suited. 
Not suited. 
Not suited. 


Not suited. 
Not suited. 
Not suited. 


Poorly suited. 
Suited. 
Poorly suited. 


Well suited. 
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SOIL 


Soil series and map symbols 


SURVEY 


Grain and seed 


crops 
eS 
Roscommon: Re, RkB__------------------------ Not suited 
For Kalkaska part of RkB, see Kalkaska 
series. 

Rousseau: 

ROB. RODsascissense tensa seopssioedeee shoe Not suited 

RsDicoses cee leas oe etce sabe le cee cee cessed Not suited 
Rubicon: RuB, RuD, RuE._--_----------------- Not suited...-_.-- 
Rises (RVs. sscewses soeSt oc ee chee eeet cceceeamet Not suited..------ 
Saugatuck: ScA_.--.--.-.--------------------- Not suited 
Shelidrake: ShB------------------------------- Not suited 
Giiiee “Sk Buc icduccesscecerdetreedcdeitqaee Suited 
Steuben: 

StBucce soteolecte ss eoeteecsec ble ee testes Well suited__._.-- 

StD osu wades cebtsdon debe gtessse eset ensse Poorly suited 
Summerville: SuA-_-.-----.------------------- Poorly suited 
Sundell; -SvAzsestese5s02-oesesete- pe suss sess Suited 
Sundell, sandy variant: SwA-------------------- Suited 
"TACHOS ic ono Su wore Senet ee ee lenge een Not suited.------- 

Mapped only with Cathro soils. 
Tawas: Ta---------------------- eee eee eee Not suited__------ 
Trenary: 

Tr Ag TRBic cee J seers ssecene Pete socsee Well suited _- 

PCs Gece nee bes Sieeawetteseecaedasesectoss Suited... .-- 

TiDivecesncsesshocdenaelebeeeosee theese. Poorly suited 
Waihdlot. WaAcoc.uaceaseedeseederern ence cee Suited_.__.- 
Wallace: WIB, WID.-.------------------------- Not suited 
Wheatley: Wmm_------..---------------------+- Not suited 
Yalmer: 

VARs oct s see atest aedeecseeleensuse uited__.--- 

VYaDoclescasecs sen cecedee poet lte teen See Poorly suited 

4, Locate sources of sand, gravel, and other material 


for use in construction. 


mappin 


Correlate pavement performance with the soil 
units and thus develop information 


that will be useful in designing and maintaining 


the pavements. 


Supplement information obtained from other 


published maps, reports, and aerial photographs 
for the purpose of making maps and reports 


that can be used readily by engineers. 
vehicles and construction equipment. 


struction purposes pertinent to the 
area. 


. Determine suitability of soils for movement of 


Develop other preliminary estimates for con- 


particular 


It should be emphasized that the interpretations made 
in this soil survey are not a substitute for the sampling and 
testing needed at a site chosen for a specific engineering 


Tan_e 4.—Suitability of the sotls for elements of 


Elements of wildlife habitat 


Grasses and 
legumes 


Wild herbaceous 
upland plants 


Poorly suited__--- 


Poorly suited 
Poorly suited 


Poorly suited 
Poorly suited 
Poorly suited 
Not suited 


Suited 


Well suited 


Suited 


Well suited 
Well suited 


Suited 


Poorly suited 


Not suited 


Suited 
Suited 


Poorly suited 


Poorly suited 
Poorly suited_-..- 
Poorly suited. ..-- 
Poorly suited_.-- 
Poorly suited 
Poorly suited 
Suited 


Suited....._----- 
Suited 


Suited 
Suited. ...------- 


Suited 


Well suited._.-__- 
Well suited. ----_- 
Well suited 


Suited..---.---.- 


Poorly suited. -__- 


Poorly suited 


Well suited 
Well suited 


| Poorly suited 


Hardwood woody 
plants 


Not suited_.-..._- 


Poorly suited 
Poorly suited_-_.-—- 
Poorly suited 
Suited. -_-------- 
Poorly suited 


Well suited 


Well suited__--._- 
Well suited 


Suited 


Well suited..._-_- 
Well suited 


Not suited 


Not suited 


Well suited 
Well suited 
Well suited 


Well suited 


Poorly suited 


Not suited 


work that involves heavy Joads or at a site where excava- 
tions are to be deeper than the depths of the layers here 
reported. The estimates reported are generally to depths of 
about 5 feet, and they normally do not apply to greater 
depths. Nevertheless, by using this survey an engineer 
can select and concentrate on those soil units most im- 
portant for his proposed kind of construction, and in this 
manner he can reduce the number of soil samples taken for 
laboratory testing and complete an adequate soil investiga- 
tion at minimum cost. 

The soil mapping units shown on the maps in this 
survey may include small areas of a different soil material. 
These included soils may be as much as 2 acres in size. 
They are too small to be mapped separately and generally 
are not significant to the farming in the area but may be 
important in engineering planning. 

Information of value in planning engineering work is 
given throughout the text, particularly in the sections, 
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wildlife habitat and for kinds of wildléfe—Continued 


Elements of wildlife habitat—Continued 


Kinds of wildlife 
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Coniferous 
woody plants 


Wetland food and 
cover plants 


Shallow-water 
developments 


ixeavated 
ponds 


Open-land 


Woodland 


Wetland 


Well suited._._.- 


Well suited. __-__ 
Well suited_-.-.- 


Well suited___-_- 
Well suited__--__ 
Well suited_..._- 


Suited .__.----- 
Suited... -.--..2 


Poorly suited -___ 
Poorly suited ____ 
Suited___------- 
Poorly suited_.__ 
Suited....----_- 


Poorly suited ___- 
Poorly suited ____- 


Poorly suited ___- 
Poorly suited ___- 
Poorly suited__.- 


Suited_.---.---- 


Poorly suited ____ 
Poorly suited... 


Not suited__.-___ 


| Not suited... 222 
Not suited_.._-__ 
Not suited_.._-_. 
Well suited_.____ 
Poorly suited... 


Not suited.___-_- 
Suited..-------- 


Not suited__-_._. 
Not suited.-_.-_. 
Not suited_.__-__ 
Suited_..-----__ 
Suited_--.---.-- 
Suited__-------- 


Not suited__..-_- 
Not suited __ 
Not suited___._.- 
Suited___-__-.__- 


Not suited___.__- 


Not suited.....-- 


Not suited__..-_- 
Not suited____--- 


“Descriptions of 
sification of Soils 


Some of the terms used by the scientist may be un- 
familiar to the engineer, and some words—for example, 
soil, clay, silt, and sand—may have special meaning in 
soil science. These and other special terms used im the 
soil survey are defined in the Glossary at the back of this 
survey. Most of the information 


given in tables 5 


the Soils” and ‘formation and. Clas- 


”) 


and 6. 


Well suited__-_- 


Not suited_.-.-_- 
Not suited _.--._- 


Not suited_..--_- 
Suited__.__ ceeeer 


Not suited__-.--- 
Not suited__.-..- 


Not suited.-..-_- 
Not suited-.---.- 
Not suited__-____ 


Not suited_....-_ 
Not suited __ 7 
Not suited.__.._. 


Not suited_-__-_- 
Not suited___..-_ 


Not suited___.._- 
Not suited ___.-_- 


Well suited... ._. 


Not suited_...._- 
Not suited... . 


Not suited_-.._.- 
Suited_.----.-_- 


Not suited__.___. 
Not suited... _ 
Not suited... . 
Not suited_._.0_- 


Not suited___._2- 
Not suited__.._- 
Not suited______- 
Suited. 22-22. 
Not suited.__.___ 
Not suited_.__._- 


Not suited___.___. 
Not suited. ___... 


Poorly suited. --- 


Poorly suited. 
Poorly suited. -~ 


Poorly suited —-__ 
Poorly suited.__. 
Poorly suited _ __- 


Poorly suited -_- 
Well suited. ----- 


Poorly suited_--- 
Well suited_._--- 
Well suited_---__ 
Not suited__-.._- 


Not suited___.__- 


Well suited_-_.__ 
Well suited. -._- 
Suited. _-------- 
Well suited_.____ 
Poorly suited. _-- 
Poorly suited _ 


Well suited _____ 
Well suited__--_- 


about engineering is 


Engineering soil classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system, 
used by the SCS engineers, Department of Defense, 
and others (10), and the AASHTO system, adopted by 
the American Association of State Highway and Trans- 


portation Official 


Jn the Unified system soils are classified according to 


s (1). 


599-811—77——7 


Well suited___._. 


Poorly suited. --- 
Poorly suited. -- 


Poorly suited__._ 
Suited 
Not suited_.----_ 
Poorly suited. _ ~~ 
Suited_.--.---_. 


Well suited___-_. 
Suited ..--.--_- 


Suited.-_-----_- 
Suited...------- 
Suited.--------- 
Not suited___.--- 


Not suited.__.-.- 


Well suited___._- 
Well suited_-__-- 
Suited_-----.--- 
Suited. --.-.--- 
Poorly suited... —- 


Poorly suited. ~- 


Well suited. __.-- 


Well suited. ._--- 


Poorly suited. 


Not suited. 
Not suited. 


Not suited. 
Suited. 


Poorly suited. 


Not suited. 
Suited. 


Not suited. 
Not suited. 
Not suited. 
Suited. 
Suited. 
Well suited. 


Well suited. 


Not suited. 
Not suited. 
Not suited. 
Suited. 

Not suited. 
Not suited. 


Not suited. 
Not suited. 


particle-size distribution, plasticity, liquid limit, and 


organic-matter content. Soils are grouped in 15 classes. 


There are eight classes of coarse-grained soils, identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; six classes 
of fine-grained soils, identified as ML, CL, OL, MH, CH, 
and OH; and one class) of highly organic soils, identified 
as Pt. Soils on the borderline between two classes are 
designated by symbols for both classes; for example, 
MI-CL. 


The AASHTO system is used to classify soils according 
to those properties that affect use in highway construction 


and maintenance. In this system a soil is placed in one of 
seven basic groups ranging from A~1 through A-7 on 
the basis of grain-size distribution, liquid limit, and 
plasticity index. In group A-1 are gravelly soils of high 
bearing strength, or the best soils for subgrade (founda- 
tion). At the other extreme, in group A~7, are clay soils 
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SOIL SURVEY 


TABLE 5.—Lstimated soil properties 


[An asterisk in the first column indicates that at least onc mapping unit in the series is made up of two or more kinds of soil. The soils in 
for referring to other series that appear in the first column of this table. The sign > means more than; the sign < 


Soil series and map symbols 


Alluvial land: Ad. 
Too variable to be rated. 


Alpena: 


Angelica.....--.----.------------ 
Mapped only with Ensley 
soils. 


Au Gres, gravelly subsoil variant: 
AvA 


Blue Lake: BIB, BID, BIE~._... 
Bohemian: BoB, BoD.__.....--- 
Borrow pits: Bp. 


Too variable to 


be rated.. 
Bowers: BrA__...--.-----.---- 
Brevert: Bs. .2ssnncccctesneews 
Brimley: BtA-.---------------- 


See footnotes at end of table, 


Soil 
hydrologic 
group 


CtoAdA 


CtoA 


Depth to— 
Seasonal 
Bedrock | high water 

table 
Inches Feet 

1> 60 >4 
1>60 <1 
>60 1-2 
> 60 1-2 
> 60 >4 
>60 1>4 
>60 1-2 
160 <1 
>60 1-2 


Classification 
Depth 
from USDA texture 
surface 
Unified AASHTO 
Inches 
0-7 Gravelly sandy loam_.-| 8M A-2 
7-60 | Very gravelly sand ?__.} SP A-1 
0-4 | Loam_.....---------- ML-CL A-4 
4-15 | Sandy loam, loam, or SM, SC, or A-4 or A-6 
light sandy clay CL 
loam. ; 
15-60 | Loam or silt loam 3.__-| ML or CL A-4 or A-6 
0-12 | Sand._...------------ SP or SP- A-38 
SM 
12-60 | Sand___-.------------- sP A-3 
0-12 | Loamy sand_-.------- SM A-2 
12-20 | Loamy sand or sand_.-| 5M or SP- A-2 
SM 

20-60 | Stratified sand and SP-SM or A-8 or A-1 

gravel} SP 
0-25 | Sand_._--.----------- SP-SM or A-2 
SM 

25-32 | Layers of sand, loamy | SM and SP- | A-2 
sand, or sandy loam. SM. 

82-60 | Sand___-------------- SP A-3 

0-5 Fine sandy loam_----- SM or ML A-4 
5-28 | Very fine sandy loam, SM or ML A-4 
fine sandy loam, or 
silt loam. 

28-60 | Stratified loam, silt ML and SM _ | A-4 and 
loam, and very fine A-2 
sand. 

0-11 | Silt loam..---_---.--- ML A-4 

11-18 | Silty clay loam._..----] CL A-6 

18-60 | Stratified silt, silt ML or CL A-6 or A-4 
loam, silty clay 
loam, silty clay. 

0-2 | Mucky loamy sand__--| SM. A-2 
2-22 | Sand or loamy sand__-_- a es SP- A-2 or A-3 
3M 

22-60 | Loam 5._---.._------- ML A-4 

0-6 | Fine sandy loam...--- oe or ML- A-4 
L 
6-22 | Very fine sandy loam, ML or CL, A-4 or A-6 
silt loam, loam, or layers of 
SM and 
ML 

22-60 | Stratified silt, silt Layers of A-4 or A-2 

loam, very fine sand. ML and 
SM or 
ML-CL 
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significant to engineering 


such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
means less than. Absence of data indicates that the soil is too variable to be rated or that no estimate was made] 


Percentage less than 3 inches passing Corrosivity to— 
sieve— Available Shrink-swell 
Permea- water Reaction potential 
| bility capacity 
No. 4 No. 10 No. 206 Uncoated Concrete 
(4.7 mm) (2.0 mm) (0.074 mm) steel 
Inches per inch 
Inches per hour of soit pH value 
95-100 75-80 15-30 6. 0-20 0. 10 7. 4-7. 8 
65-80 60-75 0-5 >20 0. 02 7. 9-8. 4 

100 100 60-70 0. 6-2. 0 0. 20 6. 1-6. 5 | Low. ----------- High. 22... Low. 

100 95-100 45-80 0. 6-2, 0 0,18 6. 6-7. 3 | Low to moderate_._} High_---.___- Low 
80-95 75-90 60-80 0. 2-0. 6 0. 16 7. 4-7.8 | Low_..-----.---- High-----.--- Low 

100 95-100 0-10 6. 0-20 0. 06 4. 5-5.0 | Low___-_---_----- LOW ose ekne High. 

100 95-100 0-5 6. 0-20 0. 04 5. 6-6. 5 | Low. ---.---.--- Low. .------- Moderate. 
95-100 95-100 15-25 6. 0-20 0. 05-0. 10 6. 1-6. 5 | Low. ------.----- LOW seseasess Moderate. 
95-100 90-100 10-25 6. 0-20 0. 05-0. 10 6. 1-7.3 | Low__----------- LOW ssiceesee Moderate. 
55-80 50-70 0-10 6. 0-20 0. 02 7.4-7,8 | Low.------------ Low. -------- Low. 

100 100 10-20 6, 0-20 0. 05-0, 10 4, 5-6. 5 | Low..-.-.------- Low--------- Moderate. 

100 100 10-25 6. 0-20 0. 10 5. 6-6. 0 | Low..-.--------- Low..-.----- Moderate. 

100 100 0-5 >20 0. 04 5. 6-6. 0 | Low_------------ Low--------- Moderate. 

100 100 40-65 0. 6-2. 0 0. 16 4. 5-6. 5 | Low__-_--------- Moderate__-_- Moderate. 

100 100 40-90 0. 6-2. 0 0, 18 5. 1-6. 5 | Low..--------.-- Moderate..--- Moderate. 

100 95-100 30-90 0. 6-2. 0 0, 16 7. 4-7. 8 | Low.------------ Moderate__-___ Low. 

100 100 70-95 0. 6-2. 0 0. 16 6. 1-6. 5 Low. 

100 100 90-95 0. 2-0. 6 0. 20 6. 6-7. 3 Low. 

100 100 60-90 0. 2-0. 6 0. 16 7. 4-7. 8 Low. 

100 100 15-35 6. 0-20 0. 05 6. 1-6. 5 | Low. ..---------- High.--.----- Moderate. 
95-100 95-100 5-30 6. 0-20 0. 05 6. 1-7. 3 | Low---.--------- High-------_. Mederate. 
85-95 80-95 60-75 Q. 2-0. 6 0. 12 7. 4-7. 8 | Moderate to low__.| High--------- Low 

100 100 40-65 0. 6-2. 0 0. 16 5. 6-6.0 | Low_------------ High_.-_.---_ Moderate. 

100 100 45-95 0. 6-2. 0 0.18 5. 6-6. 5 | Low------------- High.--_----- Moderate. 

100 95-100 30-70 0. 6-2. 0 0. 16 7.4-7.8 | Low---.--------- High---.---- Low. 
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TaBLe 5.—Lstumated soil properties 
Depth to— Classification 
Soil Depth =a 
Soil series and map symbols hydrologic from USDA texture 
group Seasonal | surface es 
Bedrock | high water Unified AASHTO 
table 
Inches Feet Inches : 
Bruce, coarse variant: Bu...-..- DtoB <1 0-5 Mucky fine sandy ae or ML-~ A-2 or A-4 
loam. a 
5-60 | Stratified loamy very SM or layers | A~2 or A-4 
fine sand, lenses of of ML 
loamy sand and silt and SM 
loam. 
Burt: BwO.sssiee-sesoc cise D 10-20 <1 0-5 Mucky sandy loam__--| 8M A-2 or A-4 
5-17 | Sand ?_. 2. ----------- SP-5SM A-2 
17 | Sandstone bedrock. 
*Carbondale: Cbh.----------.~--- Dto A >60 0 0-4. Mucky peat. --------- PE eh See, 
For Lupton and Rifle parts, 4-60 | Muck or mucky peat.) Pt Jeet ee 
see Lupton and Rifle series. 
*Cathro: Ch, Ck._------------- DtoB 1>60 0 0-4. Mucky peat. .------- Pen eee ee 
For Tacoosh part of Ck, see 4~23 | Muck or mucky peat... Pt Lee 
Tacoosh series. 23-60 | Sandy loam_-__-------- SM. A~2 or A-4 
Charlevoix: ClA_----.---.----- B 1>60 1-2 0-19 | Sandy loam._..------- SM. ; A-2 or A-4 
19-29 | Loam &_2__-2- ~~~ SM, SC, ML | A-6 or A-4 
or CL 
29-60 | Sandy loam 3_....---- SM. A-2 or A-4 
Chatham: CmA, CmB, CmD__--- B 1>60 6 S383 0-13 | Fine sandy loam_----- SM or ML A-2 or A-4 
138-23 | Sandy loam__--------- SM A-2 or A-4 
23-60 | Gravelly loamy sand 2__) SM or SP- -2 
SM 
Chippeny: Cn.---------------- D 20-51 0 0-20 | Muek.._.------------ Pte seared 
20-28 | Silty clay loam_._---~- CL A-6 
28 | Limestone bedrock. 
Croswell: CrAvccseepustecs sens A >60 2-5 0-60 | Sand__--------------- SP or SP-SM | A-3 
*Dawson: Da, Dd_..----------- DtoA >60 0 0-8 | Peat. -------------- Pe: i [date seed 
For Greenwood part of Dd, 8-38) Muek..o 2 oc-cece ees AS a Seeerer eter 
see Greenwood series. 38-40 | Silt loam __----------- ML A-4 
40-60 | Sand_..-------------- SP-SM or SP | A-3 
*Deerton: DeB, DeD, DIB_----- B 20-40 63 0-8 Sand... SP-SM or SM| A-2 or A-3 
For Burt part of DIB, see 8-24 | Sand or loamy sand 5._.| SP-SM or 8M] A-2 or A-3 
Burt series. 24. | Sandstone bedrock. 
Deford: Dm_...-.------------- DtoA >60 <i 0-60 | Loamy fine sand__._-- SM. A-2 
Duel. (Du Be.cg-252sceeseesuees B 20 to 40 >3 0-8 Loamy sand_...------ SP-SM or8M | A-2 
8-28 | Sand.---------------- SM or SP- A-2 
SM 
28-31 | Loamy sand 6_____-__. SM A~2 
31 | Limestone bedrock. 
Fast Lake: EaB_...----------- A >60 4>4 0-36 | Sand.--.--.---------- metas or A-2 or A-3 
3M 
36-60 | Stratified sand and SP or SP- A-1, A-2 
gravel.6 a or A-3 
East Lake, acid variant: EcB, | A >60 4>4 0-26 | Loamy sand_.-------- SM A-2 
EcD. 26-60 | Stratified gravel and SP or SP-SM | A-1, A-2 
sand.3 or A-3 
Eastport: EdB, EeB__...--_---- A 1 >60 4>4 0-19 | Sand_-_-------------- SP A-3 
For Roscommon part of EeB, 19-60 | Sand_..-_---.--------- SP A-3 
see Roscommon series. 


Sce footnotes at end of table. 
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Percentage less than 3 inches passing 


sieve— 
Permea- 
bility 
No. 4 No. 10 No. 200 
(4.7 mm) (2.0 mm) (0.074. mm) 
Inches per hour 
100 100 30-55 0. 6- 
100 95-100 30-60 0. 6-2. 0 
90-100 90-100 15-50 6. 0-20 
90-100 90-100 —-10 6. 0-20 
| 
10. 0-20 
6. 0-10 
ecentiece sess |SSedee coho os|ue tet oecoe 6. 0-10 
soGyeS cll k aoc |e eee chee eae ed 6. 0-20 
95-100 90-100 20-45 0. 2-0. 6 
95-100 90-100 25-45 0. 6-2, 0 
95-100 90-100 45-65 0. 6-2. 0 
80-95 75-95 20-45 0. 6-2. 0 
95-100 90-100 30-55 2, 0-6. 0 
95-100 90-100 30-40 2. 0-6. 0 
80-95 65-80 10-20 6. 0-20 
niyo Bie ied ie as eon at Sloe eel eh at 6. 0-10 
100 100 85-95 0. 2-0. 6 
100 95-100 0-5 6. 0-20 
te lira Paih Scie is ee ee Date te oc ae 20-30 
Boe Ses ed Se ee oo el eee 6. 0-10 
95-100 95-100 70-85 2. 0-6. 0 
100 95-100 0-10 6. 0-20 
95-100 95-100 5-15 6. 0-20 
95-100 95-100 5-25 6. 0-20 
100 100 20-35 6. 0-20 
90-100 85-95 10-20 6. 0-20 
90-100 85-95 10-30 6, 0-20 
90-100 85-95 15-35 6, 0-20 
100 95-100 5-15 6. 0-20 
85-95 40-90 0-10 >20 
85-95 80-95 15-35 6. 0-20 
60-90 40-80 0-10 >20 
100 95-100 0-5 6. 0-20 
90-100 85-100 0-5 6. 0-20 


Available 
water 
capacity 


Inches per inch 
of soi 


0. 18 
0. 16 


Co 
on 
oO 


12 
0. 14: 
0. 05-0. 1 


0. 50 
0.18 


eo SS99 
ie 
ea] 


Reaction 


NN 


Sols oN gee pee 


Fee, Eb] vb et 


w 


oot 


? 
tee 
ww 


os or mmn@~ 


- 
GNF 
WOW OO 


a 

1 
nm; 
DH 


oat 


Shrink-swell 
potential 


Corrosivity to— 


Variable.--_.._._- Hi 


Variable--..--.-_- 


Variable... 22. 
Variable.-_-____-. 


LOW aoceceeecuces 


Variable_._------- 
Variable_..-2.---- 
Low to moderate__ 


Uncoated Concrete 
steel 
High_--_---_- Low. 
High---.-.-_. Low. 
High---..22-- Moderate. 
High.22.2 5 Moderate. 
High_-.-_---- Low. 
High...-.22-- Low. 
 tigh._------- Moderate. 
“Tligh_..------ Moderate. 
Wiglvncankee Low. 
Moderate__--- Moderate. 
High__.------ Low. 
Moderate_.---| Low. 
DOW ech Geen! Low. 
LOowWs.oe2ee-5 | Low. 
Low-_----~-- | Low. 
Low. 
Low. 
Low. -------- Moderate 
to high. 
Highs <22<22-2 High. 
High. 22 2s222 High. 
Mighsscsecsc.! Tigh. 
High...------ High. 
LOWe i ecee 8% 3 High. 
Lowseucje.62 High. 
High_---..-.- Low to 
moderate. 
Low.-------- Moderate. 
LOW. csencn Low. 
Low. -------- Low. 
LOW we ceoeeus Moderate. 
LOW ofe2ctes Low. 
Low_-------- Moderate. 
LOWe 2ocsceee Moderate. 
LOWeesecse2s Moderate. 
LOWss2s22-c6 Low. 
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Tasie 5.—Estimated soul properties 


Depth to— Classification 
Soil a} Depth 
Soil series and map symbols hydrologic from USDA texture 
group Seasonal | surface ; 
Bedrock | high water Unified AASHTO 
table 
Inches Feet Inches 
Emmet: EmA, EmB, EmC._._-.- B 1 6 >3 0-10 | Sandy loam__---_----- SM A-~2 or A-4 
10-26 | Fine sandy loam or SM A-2 or A-4 
sandy loam. 
26-33 | Light sandy clay loam__| SC or CL A-4 or A-6 
33-60 | Sandy loam’ ___.----- SM A-2 or A-4 
Iinsign: EnA__.-.------------- D 10-20 1-2 0-6 | Fine sandy loam_----- SM or ML A-4 
6-17 | Loam orlightloam?_.-.| MI A-¢ 
17 | Limestone bedrock. 
Tingley: Es... -sss2S2slesesecssu D to B 1>60 >1 5) 0-4 | Sandy loam_.-_------- SM A-2 or A-4 
For Angelica part, see An- 4-14 | Sandy loam or fine 5M A-2 or A-4 
gelica series. sandy loam. 
14-20 | Light sandy clay loam._; ML-CL or A~-4, or A-6 
SC, 8M 
20-60 | Sandy loam 3____----- SM A-2 or A-4 
Fairport: FaA, FaBl- -.- 2. Cc 20-40 6>3 0-9 Silt loam. .__--------- ML A-4 
9-28 | Silty clay loam 3__--__- CL A-6 
28 | Limestone bedrock. 
Gilchrist: -GeBwiijske ee Se ee B '>60 8>3 0-30 | Sand_-...-.---------- SP-SM A-3 
30-60 | Sandy loam 3_..-.--_.| SM. 7 | A=2 
Grayling: GrB, GrD_-___--_-_-_. A >60 >4 0-60 | Sand....-.---------- pro SP- A-3 
SM 
Greenwood: Gw._.---------~--- DtoA >60 0 0-10 } ‘Peats...2cceee cs teee PO 2 abe notos 
10-62 | Mucky peat..--------- PE Sebshesiacess 
Tosco 6 Bu seen eudcde weed din B >60 1-2 0-29 | Sand.-.-__-_ oe ee aa SsPp- A-3 
M 
29-60 | Loam or clay loam 5._-| ML or CL A-4 or A-6 
Kalkaska: KaB, KaD, KaE._._. A >60 1>4 0-10 | Sand__.-__ eee ee oe s ae SP- A-3 
M 
10-60 | Sand_.--._.--.------- SP A-38 
Karlin; KdB, KdD..-..---.---- A >60 ‘>4 0-17 | Sandy loam______--_-- SM A-2 or A-4 
17-22 | Loamy sand._..-.--.- SM A-2 
22-60 | Sand §__-__... oe... SP or SP- A-3 
SM 
Kawbawgam; KgC_.--------.-- Cc 20-40 1-2 0-24 | Sandy loam__.-___-_-- SM A-2 
24 | Sandstone bedrock. 
Kawkawlin: KIAL..----------- CG t >60 1-2 0-10 | Silt loam... 222-22... A-4 
10-21 | Heavy clay loam. A-6 
21-60 | Clay loam 3________-_- A-6 
Keweenaw: KnB, KnD____. -__ A >60 >4 0-32 | Loamy sand 5__.__-__- SM A-2 
32-39 | Fine sandy loam__-_-___ SM A-2 or A~4 
39-60 | Loamy sand_____..-__ SM A-2 
Kinross: Kr. __....-..-------. DtoaA >60 <1 0-60 | Sand_... eee eee SP A-3 
Kiva: KsB, KsD____.i_- eee B 1 >60- >4 0-12 | Sandy loam... .-222-- SM A-2 
12-22 | Gravelly sandy loam__.| SM A-2 
22-60 | Stratified gravel, SP or SP- A-1 
sand, and cobbles.? SM 
Lake beaches: Lb.__.o.22 2 |p oe eee 1>60 
Too variable to be rated. 
Limestone rock land: Lm. .__--/-_.---____ <10 
Too variable to be rated. | 


See footnotes at end of table, 
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significant to engineering—Continued 


| { 
Percentage less than 3 inches passing Corrosivity to— 
sieve— Available Shrink-swell 
Permea- water Reaction potential 
bility capacity 
No. 4 No. 10 No. 200 Uncoated Concrete 
(4.7 mm) (2.0 mm) (0.074 mm) steel 
Inches per inch 
Jauches per hour of soil pH value 
95-100 90-100 25~45 0. 6-2. 0 0. 12 6, 1-6. 5 Low. .------- Moderate. 
95-100 90-100 25-45 0. 6-2. 0 0. 12 6, 1-6. 5 Low =. =.522- Moderate 
95-100 90-100 40-60 0. 6-2. 0 0.15 6, 1-6. 5 Low. -.------ Low. 
80-95 75-95 20-45 0. 6-2. 0 0. 12 19-8, 4 LOW eas--2005 Low. 
90-95 80-95 40-55 0. 6-2. 0 0. 14 7, 4-7, 8 Moderate_____ Low. 
90-95 80-95 55-65 | 0. 6-2. 0 0. 14 7, 4-8, 4 High__.--_--- Low. 
95-100 90-100 25-45 0. 6-2, 0 0.14 6. 1-6. 5 | Low___--__-_.~__- High. .--_-_--- Moderate. 
95-100 90-100 25-45 0. 6-2. 0 0. 14 6. 1-6.5 | Low. ..-----.--- High__.----_- Moderate. 
95-100 90-100 40-60 0. 6-2. 0 0. 16 6. 1-6.5 | Low_....-------- High-_.---.-- Low. 
85-95 80-95 20-45 | 0. 6-2. 0 012] 74-78 | Low------------- High... Low. 
95-100 95-100 70-85 0. 6-2. 0 0.18 6. 1-6. 5-| Low to moderate...| Moderate. ___ Low. 
95-100 95-100 70-85 0. 2-0. 6 0. 18 5. 6-7. 8 | Moderate__-_.-__-_ High__-____--- Low. 
95-100 95-100 5-10 6, 0-20 0. 08 5. 1-7.8 | Low_.-.-------- Low...-.---- Moderate. 
85-95 80-95 20-35 0. 6-2. 0 0. 12 7.4-7.8 | Low___.-...----- LOW. 2. ct- 522 Low. 
100 95-100 0-10 >20 0. 04 4. 5-6.0 | Low__..----.---- Low.-.------ Moderate 
to high. 
Cocussse sents Soboiteodekt Lol eccies sce 20-30 0. 50 <4,5 | Variable_..--.---| High..----.--) High. 
eee Gace se Mele hoe ree ot eae 10-20 0. 50 <4.5 | Variable_.....----| High---.-----| High. 
95-100 95-100 0-10 6. 0-20 0. 06 4,5-5.5 | Low____._------- Low...------ High. 
85-95 80-95 60-70 0, 2-0. 6 0,18 6. 1-8. 4 | Low to moderate___} High--------- Low. 

100 95-100 0-10 6. 0-20 0. 06 4, 5-6.0 | Low. ----.------- Low. .------- Moderate. 

100 95-100 0-5 >20 0. 04 4. 5-6. 0 | Low_..-- 2+. ee LOW <oacuadee Tigh. 
95-100 95-100 20-45 2. 0-6. 0 0. 12 5.1-6.0 | Low___---------- LOW seceece oe Moderate. 
95-100 95-100 15-30 2. 0-6. 0 0. 12 5. 6-6. 0 | Low__-_-.-------- Low..-.----- Moderate. 
95-100 75-100 0-10 6. 0-20 0. 02 5, 6-6. 0 | Low._.---------- LOW ss ees se Moderate. 
95-100 90-100 25-35 0. 6-2. 0 0. 14 4.5-5.5 | Low... -------- Moderate.---- High. 

100 95-100 70-90 0. 6-2. 0 0.18 6. 6-7. 3 | Low. ..---------- High_._-_------ Low. 
95-100 95-100 70-80 0, 2-0. 6 0. 16 6. 6-7. 8 | Moderate_______-- High__.--_2_- Low. 
90-95 85-95 70-80 0. 2-0. 6 0. 16 7. 9-8. 4 | Moderate...-.--- High-----.--- Low. 

100 95-100 15-30 6. 0-20 0. 08 4.5-5.5 | Low. -.--.----- LOWeos-2-2s2. High. 

100 95-100 25-45 | 2. 0-6. 0 0. 10 5. 1-5.5 | Low__.---------- Low.-------- Moderate. 
90-100 85-95 15-30 | 6. 0-20 0. 08 5. 6-6. 0 | Low...---------- Low_-_.------ Moderate. 

100 100 0-5 >20 0. 04 4.5-5.5 | Low. _..--------- High__-____--- High. 
85-95 75-95 15-35 0. 6-2. 0 0. 12 6. 1-6.5 | Low._...---. eee LowssseeesS4 Moderate. 
80-95 60-90 15-35 0. 6-2. 0 0. 12 6, 1-6.5 | Low_------------ Low__.------ Moderate. 
70-90 60-80 0-10 >20 0. 03 7.9-8.4 | Low_..-----.~.--- LOW sesic20s6 Low. 
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Soil series and map symbols 


*Longrie: LoA, LoB, LsD__.---. 
For Summerville part of LsD, 
see Summerville serics. 


WU os See ets ea he Ged 
Mapped only with Carbondale 
and Rifle soils. 


Made land: Ma. 
No valid estimates can be 
made. 


Mancelona: McB, McD._._..--- 


Marsh: Mh. 
No valid estimates can be 

made, 
Melita: MIB. -------~------- 


Menominee: MnB, MnD-__-_---- 


Munising: MuB, MuD, MuE___- 
Nahnins “Nhicsc-ecsfeseectedide 
Nester: NsA, NsB.------------- 


Onaway: OnA,OnB,OnC, OnD__ 


*Onota: OoE, OrB, OrD._-_..__- 
For Chippeny part of Oo£, 
see Chippeny series; for 
Deerton parts of OrB, OrD, 
see Deerton series. 


See footnotes at end of table. 


Soil 
hydrologic 
group 


DtoA 
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Tasie 5,—Lstimated soil properties 


Depth to— 
Depth 
from USDA texture 
Seasonal | surface 
Bedrock | high water 
table 
Inches Feet Inches 
20-40 &>3 0-18 | Sandy loam 6.22.2 LLL 
18-28 | Loam 5____--_----.e 
28 | Limestone bedrock. 
>60 0 0-73 | Muck or mucky peat__- 
>60 >4 0-20 | Loamy sand. _-------- 
20-24. | Gravelly clay loam. .__ 
24-60 | Stratified sand and 
gravel. 
>60 4>4 0-44 | Sand____._----------_ 
44~60 | Heavy loam and 
loam 3, 
>60 6‘ >3 0-10 } Loamy sand___------- 
10-30 | Sand_.._..-__-_--.----- 
30-60 | Fine sandy loam to 
loam. 5 
1>60 63 0-16 | Sandy loam..__.------ 
16-46 | Sandy loam or light 
loamy sand (fragi- 
pan) & 
46-60 | Sandy loam &2_22 2222 LL 
20-40 <1 0-5 Loam? 120022 
5-29 | Fine sandy loam or 
loam.3 
29+- | Limestone hedrock. 
1>60 §>3 0-9 Silt loam 2222 ee 
§-20 | Silty clay loam 3.2.2. 
20-60 | Silty clay loam 3__.____ 
1>60 6 >3 0-14 | Fine sandy loam and 
sandy loam. 
14-22 | Clay loam or heavy 
clay loam. 
22-60 | Loam 3___.2 222 
20-40 8 >38 0-3 Sandy loam_.-_2_-__-_- 
3-28 | Sandy loam or loamy 
sand. 
28 | Sandstone bedrock. 


Classification 


Unified 


SM or ML 
ML or CL 


Pt 


SM 
SC or CL 
SP-SM or SP 


SP or SM 
cL ey ML- 
SM or 
SP-SM 
SM or 
SP-SM 
MIL-CL or 


4 


SM 
SM 
SM 


ML 
SM or ML 


ML or 
MI-CL 

CL 

CL 

SM or ML 

CL or ML- 
CL 

ML or MI- 
CL 


SM 
SM 


AASHTO 


A-2 or A-~4 
A-6 or A-4 


A-2 or A-3 
A-4 or A-6 
A-2 or A-3 
A-2 or A-3 
A-4 or A-6 
A~2 or A-4. 
A-2 

A-2 


A-4 
A-2 or A-4 


A-4 
A-6 
A-6 
A-4 
A-6 or A-4. 
A-4 


A-2 
A-2 
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Percentage lesg than 3 inches passing Corrosivity to— 
sieve— Available Shrink-swell 
Permea- water Reaction potential 
bility capacity 
No. 4 No. 10 No. 200 Uncoated Concrete 
(4.7 mm) (2.0 mm) (0.074 mm) steel 
Fnehes per inch 
: Inches per hour of 80il PH value 
90-100 85-95 25-55 0. 6~2. 0 0, 14 6. 6-7. 3 | Low ___-.------- Low. essesess Low. 
90-100 85-95 55-70 0. 6-2. 0 0.15 7. 4-8. 4 | Low..-.-------~- Moderate__.-_ Low. 
eenoeeesbtcvel i eeseescculseceudcedece 10-20 0. 50 6.1-7.3 | Variable._.-.-----] High_---------; Low. 
95~1.00 95-100 10-30 2. 0-6. 0 0.10 6. 6-7.3 | Low __._--------- TOWeeceseh ed Low. 
95-100 65-80 45-70 2. 0-6. 0 0. 10-0. 14 6. 6-7.3 | Low_.-_-_------- LOWs tose. Low. 
55-80 50-75 0-10 6. 0-20 0. 02 7. 9-8. 4 | Low... --------- Low cei-ess- Low. 
95-100 95-100 0-15 6. 0-20 0. 05 66-655") Tow ncossessesee Low. --.----- Moderate. 
95-100 90-100 60-80 0. 2-0. 6 0. 18 6. 1-7.8 | Moderate...------ Low. -------- Low. 
95-100 95-100 5-25 6, 0-20 0, 08 4, 5-6.5 | Low... -2------- Low. -------- Md 
to high. 
95-100 95-100 5-15 6. 0-20 0. 08 4. 5-6,5 | Low-..--.------- Low-_-.----- Moderate 
to high. 
85-95 80-95 60-80 0. 2-0. 6 0. 18 5. 6-7. 8 | Moderate to low._}| Low._-.----- Low. 
95-100 90-100 25-45 0. 6-2. 0 0. 14 4,5-5.5 | Low_--.-.-_--__- LOWS get eee. High. 
95-100 90-100 25-35 0. 06-0. 6 (?) 5. 6-6. 0 | Low.--.--------- Low...------ Moderate. 
80-95 75-95 20-35 0. 6-2. 0 J.-------- eee 5, 6-6. 0 | Low----~-------- Low. ------.- Moderate. 
95-100 90-100 60-75 0. 6-2. 0 0. 16 6.6-7.38 | Low... --------- High ..--2-2- Low. 
90-95 85-95 80-60 0, 6-2. 0 0. 14 6. 6-8. 4 | Low. ~~~. ------- High._------- Low. 
95-100 95-100 70-90 0. 6-2. 0 0.18 6.1-6.5 | Low.--_.--.-.-.-- Moderate... Low. 
95-100 95-100 70-90 0, 2-0. 6 0. 16 6. 6-7. 3 | High to moder- Highs sexcee o Low. 
ate. 
90-95 85-95 70-90 0, 2-0. 6 0. 16 7,9-8.4 | Moderate._...-... High _----.-- Low. 

100 95-100 40-70 0. 6-2. 0 0. 16 6. 1-7. 3 | Lew: atscsseeesee Low-------.- Low. 
95-100 95-100 65-80 0. 2-0. 6 0.18 7.4-7.8 | Moderate to low__| Low_.------- Low. 
90-95 85-95 55-70 0, 6-2, 0 0. 16 7. 9-84 | Low---------.--- Low. -------- Low. 
90-100 90-100 25-35 0, 6-2, 0 0. 14 5 L=5. 5.) LhoWiece soucecencs DONE fa tained Vigh. 
90-100 90-100 15-35 0. 6-2. 0 0. 14 5. 1-5.5 | Low-.----------- LOWsee-c22-5 High. 


102 


Soil series and map symbols 


Otiscos: OLBeecsecoecsslt sence 


Pioklords. Fey cccec ewe dwee oees 


*Pickford, moderately wet: PfA, 
PkA 


For Pickford part of PkA, see 
Pickford series. 


Riflece. 5 .t0 cases secct ee es salts 
Mapped only with Carbon- 
dale and Lupton soils. 


*Roscommon: Rc, RkB______--_- 
For Kalkaska part of RkB, 
see Kalkaska series. 


Rousseau: RoB, RoD, RsD_.---- 
Rubicon: RuB, RuD, RuE__--__- 
Rusé? RVs Sete eosin eben 
Saugatuck: ScA---------------- 
Shelldrake: ShB_.---.--.------- 
Skanee: SkB....--.------------ 
Steuben: StB, StD...-- 2-2-2 ee 
Summerville: SuA_...02-----.-- 
Sundell: SvA_-_~_____-- ee 


Sundell, sandy variant: SwA....- 


See footnotes at end of table. 


Soil 
hydrologic 
group 


Dto A 


DtoA 


SOIL SURVEY 


Depth to— 
Depth 
from 
Seasonal | surface 
high water 
table 


Bedrock 


Feet Inches 


1-2 0-7 


Inches 


| 7-24. 
24-35 


>60 <1 


>60 1-2 


>60 0 


>60 


>60 
>60 


i>4 


10-20 


>60 


>60 ‘>4 


> 60 1-2 


>60 63 


10-20 


(8) 


20-40 1-2 


20-40 


TABLE 5.—Lstimated soil properties 


USDA texture 


Layers of sand, loamy 
sand, and fine sandy 
loam. 

Sand or loamy sand..-. 


Silt loam__----------- 
Loamy fine sand_-_---- 
Silty clay_---.-.------ 
Silty clay_---.--------- 


Silt loam___-.--------- 
Silty clay.--_-.------- 
Stratified silty clay. -_. 


BUG IAM s.cseecedoee 
Sandy loam_.-.._--.-- 
Limestone bedrock. 


Cemented sand 
(ortstein ). 
Sand 


Sandy loam..-.-----.- 
Fine sandy loam 
Sandy loam to loamy 
sand (fragipan). 
Sandy loam §___-___--- 
Fine sandy loam... .. 
Loamy fine sand to 
fine sandy lonm 
(fragipan ). 
Sand 


Fine sandy loam ®_____ 
Limestone bedrock. 


DOT octane ens eae 
Limestone bedrock. 


Loamy fine sand_--._- 
Limestone bedrock. 


Classification 
Unified AASHTO 
SP-8SM or A-2 
SM 
SP-SM or A-2 or A-3 
SM. 
Layers of SM | A~2 or A-3 
and SP- 
SM 
SP-SM or A-2 or A-3 
SM 
ML A-4 
SM A-4 or A-2 
CH A-T 
CH A-T 
ML A-4 
cH A-7 
CH A-7 
PG 0 Wee Sete! 
Pt. dt2eceh.cccuce 
SP A-3 
SM A-2 
SP A-3 
ML A~4 
SM or ML A-2 or A-4 
SP-SM or SP | A-3 
SP orSP-SM | A-3 
SP orSP-SM | A-3 
SP A-3 
SM A-2 or A-4 
5M. A-2 or A-4 
SM A-~2 or A-4 
SM A-2 
SM A-4 
SM A-2 or A-4 
SP-SM or SP | A-3 
SM or ML A-4, 
SM or ML A-4 
ML A-4 
SM A-2 
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Percentage less than 3 inches passing 
siceve— 

No. 4 No. 10 No. 200 
(4.7 mm) (2.0 mm) (0.074 mm) 
100 100 10-20 
100 100 5-15 
100 100 5-35 
100 100 5-25 
95~100 95-100 70-90 
95-~100 95-100 15-45 
100 95-100 90-95 
100 95-100 90-95 
100 100 70-90 
100 100 90-95 
100 95-100 90-95 

100 95-100 0-5 
100 100 15-30 

100 95-100 0-5 
95-100 90-100 60-75 
95-100 90-100 30-65 
100 95-100 0-10 
100 95-100 0-10 
100 95-100 0-10 

100 95-100 0-5 
95-100 90-100 25-40 
95-100 90-100 25-40 
95-100 90-100 15-40 
80-95 75-95 20-35 
95-100 90-100 35-50 
95-100 90-100 25-45 
80-100 75-100 0-10 
90-95 80-95 40-60 
90-100 85-95 40-55 
90-100 85-95 60-75 
100 100 15-25 
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Permea- 
bility 


Inches per hour 
3. 0-20 


6. 0-20 
2. 0-6. 0 


No 


6. 0-20 
>20 

0. 
0. 
0. 0 


0. 6-2. 0 


0. 6-2. 0 
0. 06-0. 6 


6-2. 0 
6-2. 0 
6-0. 6 


6. 0-20 
0. 6-2. 0 


Available 
water 
capacity 


Inches per inch 
of soil 


0. 10 
0. 10 
0. 08 


eS 
wn 
So 


2S 2 =p es 
fos 2 — 
= a 


SP =F FSS 
2 
ir) 


0. 16 
0.16 


Shrink-swell 


Corrosivity to— 


Reaction potential 
Uncoated Concrete 
steel 
pH value 
5. 6-6. Lowss-c2s¢ess0e5 LOWS 2. +232 Moderate. 
5. 6-6. 0 | Low..-------.--- Low.--2oc2-- Moderate. 
6. 1-7. 3 | Low.------------ LOWsceosoues Low. 
7.4-7.8 | Low__..--------- Low-_-_----- Low. 
6. 6-7. 3 | Low_----_----.-- High.--.-.--- Low. 
6. 6-7. 8 | Low. ...--------- High_.-_----- Low. 
7.4-7.8 | High .----.------ High_--.----- Low. 
7.9-8.4 | High..----------- High.--.----- Low. 
6. 1-6.5 | Low. --.--------- High..------- Low. 
6. 6-7. 3 | High..-.-------- Highs 22-2254 Low. 
7.9-8.4 | High-.----------- Highss2ss235 Low. 
6. 6-7. 8 | Variable_-__-_------ Highscsccecse Low. 
6. 6-7. 8 | Variable... --- Highsstisecce Low. 
6. 1-7.3 | Low__.---------- High_-.------ Low. 
5.46. 7 eWe ce Seen eae k ne LOW sneeeerss Moderate. 
4.5-6.5 | Low------------- Dewi eesecees Moderate 
to high. 
7. 4-7. 8 | Moderate.__------ High___.----- Low. 
7.9-8.4 | Low_..---------- fe) en Low. 
4.5-6.6 | Low_--___------- TIN cle) cre Sues & High. 
§,1-5.5 | Low.-.-.-------- Low. -------- High. 
5. 6-6.0 | Low.--._--_------ Low_-.------ Moderate. 
4,5-6.0 | Low_--_--------- Low..-_.----- Moderate 
to high. 
4! TAN eel Gees Moderate._..- High. 
4. LOWeest tl eoeo3 Moderate _-_.-- High. 
4.5 Dis soahe deen Moderate. _--- High. 
Belen. | DOW necseceseh- Moderate._..- High. 
4.5-5.5 | Low_..--.------- EOWe 2.52 ose High. 
Ae lehe & | DOW 2. .¢.eleessu LOW ie ece ck oe High. 
5. 1-6. LOW en neds een ae TOM sede Moderate. 
7. 4-8. 4 | Low.------------ LOW ec a Low. 
6. 1-6.5 | Low__----------- Moderate. __-| Moderate. 
6. 1-8. 4 | Low__.---------- High.__---.-- Low. 
6. 6~7. 8 | Low. ------------ LOW oc ceenne Low. 
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TAasie 5.—Estimated soil properties 


Depth to— Classification 
Soil Depth 
Soil series and map symbols hydrologic from USDA texture 
group Seasonal | surface | 
Bedrock | high water Unified AASHTO 
table 
Tnches Feet Inches’ 
Tacoosh._....s-sscse2eece-nes-- D 1>60 0 0-8 Muck 2sssc2 oocece end Pil 6 lecie Sere aoe 
Mapped only with Cathro 8-40 | Mucky peat._.--2-22- Pio |‘ eenetecces. 
soils. 40-60 | Sandy loam..-.-....-- SM A-4 or A-2 
Pawast “Vancent2etcenen Soca ces DtoA >60 0 0-4 Mucky peat---_- _| Pt 
4-18 | Muck. _------2- -| Pt 
18-60 | Sand_.._------------- SP-SM or SP | A-3 
Trenary: TrA, TrB, TrC, TrD--.| B 1>60 6>3 0-17 | Fine sandy loam.__.-- SM A-2 or A-4 
17-26 | Sandy loam 4(fragipan)_| SM A-2 or A-4 
26-37 | Sandy clay loam SC or CL A-6 
37-60 | Sandy loam &.._2-.--- ce or ML- A-2 or A-4 
L 
Wainola: WaA..._u---.---.---- A >60 1-2 0-60 ) Fine sand_.--.-...... 58M A-2 
Wallace: WI8, WID_._.-------- B > 60 44 0-7 Sand niece es jacoke ses SP-8M A-38 
7-30 | Cemented sand SP-SM A-3 
(ortstein). 
30-60 | Sand__.--.----------- SP A-3 
Wheatley: Wm-_---------------- DtoA >60 <1 0-5 | Mucky loamy sand__-.) SM A-2 
5-34 | Sand #_-_-.--.---.---- SM or SP- A-2 
SM 
34-60 | Stratified sand and SP A-38 or A-1 
gravel.3 
Yalmer: YaB, YaD.ww---------- B > 60 6>3 0-24 | Sand_.--------------- mes SP- A-2 or A-3 
24~36 | Sandy loam (fragipan).| SM A-2 
36-60 | Sandy loam 3___.22-.-- SM A-2 
1Tn places bedrock is within a depth of 40 to 60 inches. 4 Seasonal high water table generally greater than 4 feet. Some 
2 Coarse fraction greater than 3 inches is 10 to 30 percent. moderately well drained areas have seasonally high water table 


3 Coarse fraction greater than 3 inches is 0 to 5 percent. between depths of 24 and 4 feet. 


Taste 6,—Jnterpretations of 


[An asterisk in the first column indicates that at least onc mapping unit in the series is made up of two or more kinds of soil. The soils in such mapping units may have 


a 


Degree and kind of limitations for— 
Soil series and map symbols 
Septic tank Sewage lagoons Shallow excavations Dwellings without Sanitary landfills + Local roads and 
absorption fields basements (trench type) Streets 
Alluvialland: Ad. 
Too variable to be rated, 
Alpena: AIC__..-------.-.---- Slight:3- 42.2022 Severe: rapid Severe: sidewall Slight where slopes Sovere: vory rapid Slight where slopes 
permeability. instability. are 0 to 6 porcent, permeability in are 0 to 6 percent. 
Moderate where slopes substratum; Moderate where slopes 
are more than 6 gravelly. are more than 6 
percent. percent. 
ANBCCA cto lacs igt soe cateeces Severe: high water Severe: high water Severe: high wator Severe: high water Severe: high water Severe: high water 
Mapped only with Ens- table. table. table, table. table. table. 
ley soils. 
Au Gres: AUBL sone lcoeecstee Severe: seasonal Severe: seasonal Severe: seasonal Moderate: scasonal Sovere: Very rapid Moderate: seasonal 
high water table, high water table, high water table. high water table. permeability in high water table, 
substratum; sandy. ; 


See footnotes at end of table. 
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Percentage less than 3 inches passing Corrosivity to— 
sieve— Available Shrink-swell 
Permea- water Reaction potential 
bility capacity 
No. 4 No. 10 No. 200 Uncoated Concrete 
(4,7 mm) (2.0 mm) (0.074 mm) steel 
Inches per inch 
Inches per howr of 30it pit value : 
Biel lak od Olen rata nbc aso etal iodd sss heacaaat Dente a eter 6. 0-10 0. 50 6. 1-6. 5 | Variable..-.------| High .-..---_] Moderate. 
Wop Mere ied ee | ec tees octet See he at 10-20 0. 50 6. 1-7. 3 | Variable....------} High.--..-.-_] Low. 
95-100 95-100 30-40 0. 6-2, 0 0. 14 7. 4-8. 4 | Low to moderate__| High..-.2---- Low. 
10-20 0. 50 5. 6-6. 0 | Variable... ----- Highscs2 22604 Moderate. 
6. 0-10 0. 50 5. 6~6. 5 | Variable..-----.- High___. Modervte. 
6. 0-20 0. 04 6.1-6.5 | Low_.-.--------- High-..------ Moderate. 
0. 6-2. 0 0.15 5. 1-6. 0 Moderate.....| Moderate. 
0. 2-0. 6 0. 10 5. 1-5. 5 Moderate__.__| Moderate. 
0. 2-0. 6 0, 18 5. 6-6. 0 Moderate.._..| Moderate. 
0. 6-2. 0 0.10 6. 6-8. 4 Moderate... Low. 
100 100 15-380 6. 0-20 0. 08 5. 1-6. 5 | Low..------------ LOW cedeciec Moderate. 
100 95-100 5-10 6. 0-20 0. 40 4..5-5..5-) LOW. ses. cueeee es LOWS. 2 -s osu High. 
100 95-100 5-10 0. 2-0. 6 0. 40 5. 1-6.5 | Low.------------ LOWS Sean eces Moderate, 
100 95-100 0-5 >20 0. 40 6. 1-6.5 | Low... ---.-.--- LOWeseecekie Moderate. 
100 100 10-35 6. 0-20 0. 10 6. 1-7. 3 | Low. 2 ---------- Highz2e-2t. 2 Low. 
100 95-100 5-15 6. 0-20 0. 05 GIA 8 | hOwWe esse ccces Wigh--- 22-22. Low. 
60-80 50-75 0-5 >20 0, 02 7. 9-8 4 | Low. --.--------- High: sevice Low. 
100 95-100 5-20 6. 0-20 0. 09 5. 1-5. 5 | Low.----------2- DOW ee sewcna High, 
80-95 75-95 20~35 0. 06-0. 6 (7) 5. 1-5. 5 | Low. -.----.---- Low_-.------ High. 
80-95 75-95 20-35 O0652.\05 ene sees 5. 1-6.0 | Low. _---------- Low c seshess Moderate. 
5 Coarse fraction greater than 3 inches is 0 to 10 percent. 7 Available water capacity is not given for the fragipan and 
® Seasonal high water table generally is at a depth greater than underlying layers, because the roots of most plants cannot pene- 
3 feet, Some moderately well drained areas have a seasonally high trate these layers, and water is not available to them. 


water table between depths of 2 and 3 feet. 


engineering properties of the soils 


8 The water table is in the bedrock strata. 


different properties and limitations, and for this reason itis necessary to follow carefully the instructions for referring to other series that appear in the first column of this table} 


Suitability as a source of— 


Soil features affecting— 


Fair: seasonal high 
water table. 


Good: seasonal high 
water table. 


Poor: sandy ....-.-..- 


Seasonal high water 
table; rapid seepage. 


Sandy material, rapid 
seepage. 


Road fill Sand Topsoil 2 Pond reservoir areas Enmbankments, dikes, Drainage for crops 
and levees and pasture 

GO0d eee ee Bt See ar Poor: gravelly_......-. Rapid seepage §__.2_..- Gravelly material; | No drainage needed... 
rapid seepage; diffi- 
cult to vegetate. 

Poor: high water table.| Unsuited: no sand.....| Poor: poorly drained_.| High water table: | Fair to poor compac- | High water table: 

slow seepage. tion characteristics, moderately slow per- 
meahility. 


Seasonal high water 
table; rapid perme- 
ability; unstable 
ditechbanks; flows 
when wet. 


Irrigation 


Vory low = available 
water capacity; rapid 
intake, 


High water table. 


Very low available 
water capacity; rapid 
intake; seasonal high 
wataor table. 
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Degres and kind of limitations for— 


Soil series and map symbols 


Au Gres, gravelly subsoil vari- 
ant; AvA. 
Blue Lake: 
BIB.....- eictate See's wteneces 


Bohemian: 
BoB ii ntetcedtoscosdoeetece 


Borrow pits: Bp. 
Too variable to be rated. 


Bowers: BrA....--.--------++- 
Brevort: Bs... 
Brimley: BtA.__.-.------..--- 


Bruce, coarse variant: 


Burt: 


*Carbondale: 


Cb... 

For Lupton and Rifle 
parts, see Lupton and 
Rifle series. 


*Cathro: Ch, Ck_...---------- 
For Tacoosh part of Ck, 
see Tacoosh series. 


Septic tank 
absorption felds 


Sewage lagoons 


Severe: seasonal 
high water table. 


Slight 4.22... eekaceeae 


Moderate? Slope. --. 


Severe: slope. ......- 


Moderate: stratified 
substratum; mod- 
erate permeability. 


Moderate: stratified 
substratum; mod- 
erate permeability. 


Severe: seasonal 
high water table; 
moderately slow 
permeability. 


Severe: 
table. 


high water 


Severe: seasonal 
high water table. 


Severe: 
table. 


high water 


Severe: high water 
table: bedrock at a 
depth of 10 to 20 
Inches, 


Severe: 
table, 


high water 


Severe: 
table. 


high water 


See footnotes at end of table. 


Severe: seasonal 
high water table. 


Severe: rapid perme- 
ability. 


Severe: rapid perme- 


ability; slope. 


Severe: rapid perme- 


ability; slope. 


Moderate: moderate 
permeability. 


Severe: slope._-_-_.- 


Severe: seasonal 
high water table. 


Severe: 
table. 


high water 


Severe: scasonal 
high water table, 


Severe: 
table. 


high water 


Severe: bedrock at 
a depth of 10 to 20 
inches. 


Severe: organic 
material; high 
water table. 


Severe: organic 
material; high 
water table. 


Shallow excavations 


Dwellings without 


Sanitary landfills t 


basements (trench type) 
Severe: seasonal Moderate: seasonal Severe: rapld perme- 
high water table. high water table. ability; sandy. 
Severe: sidewall in- Slight. Severe: rapid perme- 
stability. ability; sandy. 
Severe: sidewallin- | Moderate: slope......) Severe: rapid perme- 
stability. ability; sandy. 
Severe: sidewall tn- Severe: slope....- .---| Severe: slope; rapid 
stability; slope. permeability; sandy. 
Moderate:’ sidewall Severe: high suscep- } Slight... ....-...------ 
instability. tibility to frost 
action. 
Moderate: sidewall Severe: high sus- Slight... --... stunestictes 
instability; eeptibility to frost 
slope. action. 
Severe: seasonal Moderate: moderate | Moderate: scasonal 


high water table. 


Severe: 
table. 


high water 


Severe: seasonal 
high water table. 


Severe: high water 


table. 


Severe: bedrock at 
a depth of 10 to 20 
inches, 


Severe: high water 
table; sidewall 
instability. 


Severe: 
table. 


high water 


shrink-swell 
potential; high 
susceptibility to 
frost action, 


Severe: 
table, 


high water 


Severe: high sus- 
ceptibility to 
frost action, 


Severe: high water 
table. 


Severe: bedrock at 
a depth of 10 to 20 
inches. 


Severe: 
table, 


high water 


Severe: 
table. 


high water 


high water table. 


Severe: 
table. 


high water 


Moderate: seasonal 
high water table. 


Severe: 
table. 


high water 


Severe: bedrock at 
a depth of 10 to 20 
inches, 


Severe: 
table, 


high water 


Severe: 
table. 


high water 


Local roads and. 
streets 


Moderate: seasonal 
high water table, 


Slight: o-tceceiez 


Generally moderate: 
slope. 

Severe where slopes 
are more than 6 
percent, 


Severe: slope..._.... 


Severe: high sus- 
ceptibilly to frost 
action. 


Severe: high sus- 
ceptibility to frost 
action. 


Severe: moderate 
shrink-swell 
potential; high 
susceptibility to 
frost action, 


Severe: high water 
table. 
Severe: high sus- 


eeptibility to 
frost action. 


Severe: 
table. 


hgh water 


Severe: bedrock at 
a depth of 16 to 20 
inches, 


Severe: high water 
table; organic 
material, 


Severe: high water 
table; organic 
material, 
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Suitability as a source of— 


Road fill 


Sand 


Fair: seasonal high 
water table. 


Fair: slope.......-...-- 
Poor if slope is mora 
than 25 percent. 


Poor: high susceptibil- 
ity to frost action. 


Poor: high susceptibil- 
ity to frost action. 


Poor: moderate shrink- 
swell potential; high 
susceptibility to frost 
action. 


Poor: high water table.. 


Poor: high susceptibil- 
ity to frost action. 


Poor; 


high water table_ 


Poor: bedrock at a 
depth of 10 to 30 inches, 


Poor: high water table; 
organic material. 


Poor: high water table; 
organic material. 


Good: seasonal high 
water table. 

Good: sand in sub- 
stratum, 

Good: sand in sub- 
stratum. 

food: sand in sub- 
stratum. 

Poor: some fine sand 


in substratum. 


Poor: some fine sand 
in substratum. 


Unsuitable: no sand_. 


Poor: 20 to 40 inches of 
sandy material over 
loamy material. 


Poor: some very fino 
sand in substratum, 


Poor: loamy fine sand; 
high water table. 


Poor: bedrock at a 
depth of 10 to 20 
inches. 


Unsuited: nosand..-.! 


Unsuited: no sand__-- 


Topsoil ? 


Poor: sandy.-.....--. 
Poor: sandy...-..---- 
Poor: sandy__._.--... 
Poor: sandy_--..-..-. 
Fair: 10inches ofsuit- 


able material. 


Fair: slope; 10 inches 
of suitable material, 


Fair: 12 inches of suit- 
able material, 


Poor: poorly drained. 


Fair: 15inches of suit- 
able material. 


Poor: poorly drained_. 


Poor: poorly drained. 
Poor: organi¢ ma- 
terial; very poorly 
drained. 

Poor: organic ma- 
terial; very poorly 
drained. 


‘Pond reservoir areas 


Seasonal high water 
table; rapid seepage. 


Rapid seepage._._.-.-. 


Rapid seepage. --.--..- 


Rapid seepage........- 


Moderate seepage._-_.-- 


Moderate scepago - — 


Seasonal high water ta- 
ble; slow seepage. 


High water table; 5sub- 
stratum has slow 
seepage rate. 


Seasonal high water 
table; moderate scep- 
age rate. 


High water table; mod- 
erate seepage rato. 


Bedrock at a depth of 
10 to 20 inches. 


Organic material; rapid 
seepage rate. 


12 to 51 inches of 
organic material; § 
substratum has mod- 
erate Seepage rate. 


Soil features affecting— 


Embankments, dikes, 
and levees 


‘Drainage for crops 
and pasture 


Trrigation 


Sandy material; rapid 
seepage. 


Sandy material; rapid 
Seepage, 


Sandy material; rapid 
seepage. 


Sandy material; rapid 
seepage. 


Unstable material; 
moderate seepage; 
piping hazard. 


Unstable material; 
moderate seepage; 
piping hazard. 


Fair to poor compac- 
tion characteristics; 
slow seepage. 


Sandy material has 
rapid seepage rate; 
substratum has poor 
compaction charac- 
teristics, 


Unstable material; pip- 
ing hazard. 


Unstable material; pip- 
ing hazard. 


Limited volume of ma- 
terial; rapid seepage 
rate. 


Organic material; not 
suitable; rapid seep- 
ago rate. 


Organic layers not 
suitable; substratum 
has fair to good 
compaction charac- 
teristics. 


Seasonal high water 
table; rapid perme- 
ability; unstable 
ditchbanks. 


No drainage needed... 


No drainage needed ____ 


No drainage needed ___- 


No drainage needed .... 


No drainage needed ____ 


Seasonal! high water tae 


ble; moderately slow 
permeability. 


Tligh water table; up- 
per 20 to 40 inches 


unstable in ditch- 
banks. 
Seasonal high water 


table; may flow when 
wet; uastable ditch- 
banks. 


High water table; ditch- 
banks unstable; flaws 
when wet, 


Bedrock at a depth of 
10 to 20 inches. 


Organic material; un- 
stable for tile; soil 
subsides when 
drained. 


Organic material; un- 
stable in ditchbanks; 
subsides when 
drained, 


Low available water ca- 
pacity; rapid intake 
rate; seasonal high 
water table, 


Low available water 
capacity; rapid intake 
rate. 


Unfavorable topogra- 
phy; slopes of more 
than 6 percent. 


Unfavorable topogra- 
phy; slopes of more 
than 6 percent. 


Tligh available water 
capacity; medium in- 
take rate. 


Unfavorable topogra- 


phy; slopes of more 
than 6 percent, 


Seasonal high water ta- 
ble; moderatcly slow 
permeability. 


High water table. 


Seasonal high water ta- 
ble; moderate intake 
rate. 


High water table. 


High water table; bed- 
rock at a depth of 10 
to 20 inches. 


High water table, 


High water table. 
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Degree and kind of limitations for— 
Soil series and map symbols ; 
Septic tank Sewage lagoons Shallow excavations Dwellings without Sanitary landfills ! Local roads and 
absorption fields basements (trench type) Streets 

Charlevoix: CIA-.--.---------- Severe: seasonal Severe: scasonal Sevore: seasonal Moderate: seasonal Moderato: seasonal Moderate: seasonal 
high water table. high water table. high water Lable. high water table. high water table. high water table. 

Chatham: 

Slight §& 7.2. Severe: moderately Severe: sidewall Slighto.<-.2--ce-s2223- Severe:§ moderately | Slight_-.....-----.---- 
rapid permeability instability in rapid perme- 
in substratum. substratum, ability in sub- 
Stratum, 
CimDescesesevess eee ees Moderate: slope.....- Severe: rapid per- Severe: sidewall Moderate: slope. Severe:! rapid per- Moderate: slope. 
meability in Instability in meability in 
substratum. substratum. substratum. 

Chippeny: Cn....-..--- peeves Severe: high water Severe: organic Severe: high water Severe: high water Severe: high water Severe: high water 
table; bedrock at a material; high table; bedrock at a table. table. table; organic 
depth of 20 to 50 water table. depth of 20 to 50 material. 
inches, inches. 

Groswell: CrA...-...--------- Modcrate:-7 scasonal | Severe: rapid per- Severe: sidewall Slight_.-----------.--- Severe: rapid per- SlpNtuecx ce leecee ee bed 
high water table. meability; seasonal instability. meability; sandy. 

high water table. 
*Dawson: Da, Dd___.--.------ Severe: high water Severe: organic Severe: high water Severe: high water Severe: high water Severe: high water 
For Greenwood part of table. material; high water table; sidewall table. table. table; organic 
Dd, see Greemwvood table. instability. material. 
series. 
*Deerton: 
DeB, DIB_..._.------------ Severe: bedrock at Severe: bedrock ata | Severe: bedrock ata | Moderate: bedrock Severe: bedrock ata | Moderate: bedrock 
For Burt part of DIB, sce a depth of 20 to 40 depth of 20 to 40 depth of 20 to 40 at a depth of 20 to depth of 20 to 40 ata depth of 20 to 
Burt series. inches. inches. inches. 40 inches. inches. 40 inches, 
DeD.esecteseesd este tines Severe: bedrock ata | Severe: bedrock ata | Severe: bedrock ata | Moderate: bedrock Severe: bedrock ata | Moderate: bedrock 
depth of 20 to 40 depth of 20 to 49 depth of 20 to 40 at a depth of 20 to depth of 20 to 40 at a depth of 20 to 
inches. inches, inches. 40 inches. inches, 40 inches; slope. 

Deford: Dm Severe: high water Severe: high water Severe: high water Severe: high water Severe: high water Severe: high water 

table. table. table; sidewall table. table. table. 
instability. 

Duel; DuB.....------------+--- Severe: bedrock ata | Severe: bedrock ata | Severe: bedrock ata | Moderate: bodrock Severe: bedrock ata | Moderate: bedrock 
depth of 20 to 40 depth of 20 to 40 depth of 20 to 40 at a depth of 20 to depth of 20 to 40 at a depth of 20 to 
inches, inches. inches, 40 inches. inches, 40 inches, 

East Lake: 

FAB: gooccs case see scenes Slight 3. -.-..--.------ Severe: rapid Severe: sidewall Slight_.-.------------- Severe: rapid perme- | Slight. 
permeability. instability. ability in sub- 
stratum, 


See footnotes at end of table. 
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Suitability as a source of— 


Soil features affecting— 


Road fill Sand Topsoil? Pond reservoir arcas Embankments, dikes, Drainage for crops Trrigation 
and levces and pasture 

Fair: seasonal hign | Unsuited: nosand....| Good: 16 inches of | Seasonal high water | Fair to good compac- | Seasonal high water ; Medium intake rate; 
water table; moderate suitable material. table;5moderate seep- tion characteristics; table; moderate seasonal high water 
susceptibility to frost age rate, good stability. permeability. table. 
action, 

Good. Geodtosie-ccsisieoec Good: 28 inches of } Rapid seepageé rate | Upper material has | Drainage not needed-...| Moderate available 

suitable material. in substratum; will good compaction water capacity in up- 
not hold water unless characteristics and per part; medium 
seal blanket is used. moderate seepage intake rate, 
rato. 
Substratum contains 
stones and has mod- 
erately rapid seep- 
age rate. 
GO0U sss poigeeeesceie SS Balt det vote ece eZ Fair: 23inchesofsuit- | Rapid seepagefratein | Upper material has | Drainagenotneeded.. | Unfavorable topogra- 
able material; slope. substratum; will not good compaction phy; slopes of more 
hold water unless charactoristics and than 6 pereent. 
seal blanket is used. moderate seepage 
rate. 
Substratum contains 
stones and has rapid 
scepage rate. 

Poor: organic material; | Unsuited: nosand___} Poor: organic mate- | Organic material; bed- | Organic material over | Organic material; wn- | High water table. 

high water table. rial; very poorly] rock ata depth of 20to bedrock; notsuitable.| stable  ditehbanks; 
drained. 50 inches. bedrock at a depth of 
20 to 51inches. 
QOod. wssespessceate tees Good: seasonal high | Poor: sandy.-...-..--- Rapid seepage rate; | Sandy material; rapid | Drainage not necded_-.| Very low available 
water table. will not hold water seepage rate; piping water capacity: rapid 
unless seal blanket Nazard, water intake rate. 
is used. 

Poor: organic material; | Poor: 12 to 6 inches | Poor: organic matc- | Organic material and | Organic material ove | Generally not drained, | High water table. 

high water table. of organic material rial; very poorly sandy material have sand; not suitable. because of high acid- 
over sand. drained. rapid scepagerate. ity; organic material 
aud sand unstable in 
ditches. 

Fair: bedrock at  a| Poor: bedrock at a| Poor: sandy.......---. Bedrock at a depth of | Limited amount of | Drainage not needed...| Low available water 
depth of 20 to 40 depth of 20 to 40 20 to 40 inches; rapid material; sandy; eapacity; rapid in- 
inches. inches. seepage rate. rapid seepage rate. take rate, 

Fair: bedrock at aj) Poor: bedrock at aj Poor: sandy......-.-.- Bedrock at a depth of | Limited amount of | Drainage not needed._.| Low available water 
depth of 20 to 40 depth of 20 to 40 20 to 40 inches; rapid material; sandy; capacity; rapid in- 
inches, inches. seepage rate. rapid scepage rate. take rate, 

Poor: high water table_| Poor: loamy finesand.| Poor: poorly drained._| High water table;rapid | Unstable fine sand; | High water table; un- | High water table. 

seepage rate. subject to piping. stable in ditchbanks; 
flows when wet, 

Pair: bedrock at a/| Poor: bedrock at a Poor: sandy___-__-_- Bedrock at a depth of | Limilcd amount of | Drainage not needed_..| Low availablo water 
depth of 20 to 40 depth of 20 to 40 20 to 40 inches; rapid material; rapid seep- capacity; rapid in- 
inches. inches, seepage rate, age rate. take rate. 

Goods. .2-- 622s see Malt ecncrvaseces. tone Poor: sandy.......--- Rapid seepage rate; | Sandy material; rapid | Drainage not needed...) Low available water 

will not hold water seepage rate. capacity; rapid in- 


599-811—77———-8 


unless seal blanket 
is used. 


take rate, 
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Degree and kind of limitations for— 


Soil series and map symbols 


Septic tank 


Sewage lagoons 


Shallow excavations 


Dwellings without 


Sanitary landfills ! 


Local roads and 


absorption fields basements (trench type) streets 
East Lake, acid variant: 
PCB 2ccis ecg scteescace= Slight 38.2. 2.220-2--- Severe: rapid Severe: sidewall Slight__.--.----------- Severe: very rapid Slightt.oo.5c222sees.c53 
permeability. instability. permeability in 
I substratum. 
ECD...ccesecctose cee senk Moderate: ? slope...-- Severe: rapid Severe: sidewall Moderate: slope.____- Severe: very rapid Moderate: slope...... 
permeability. instability. permeability in 
substratam., 
*Fasiport: EdB, EeB...-----. Slight 3§_._..2.------- Severe: rapid Severe: sidewall Sliphtiiss Scassece tue Severe: rapid Split. ccseeeceeeee ces 
For Roscommon part of permeability. instability. permeability. 
EeB, sce Roscommon 
series. 
Emmet: 
EmA, EmB.-.--.---------- Slight: 8 moderate | Moderate: modorate | Slight. -| Slight. _- Slight §__.._..22------ Slight__....2.22---2--- 
permeability. permeability. 
Severe where slopes 
are more than 2 
percent. 
BlnGesue eesti eesee oe Moderate: slope; Severo: slope......-..; Moderate: slope- .| Moderate: slope_____- Slight:8s:.cesssesee ec Moderate: slope.....- 
modorate permea- 
bility. 
Ensign: EnA...-.-.----------- Severe: bedrock ata | Severe: bedrock ata | Severe: bedrock ata | Severe: bedrock ata | Severe: bedrock ata | Severe: bedrock ata 


*Ensley: Es__. 
For Angelica part, sec 
Angelica series. 


Fairport: FaA, FaB..--.------ 
Gilchrist: GcB_...-..---.----- 
Grayling: 
Gr Bice cueceeauedeeaeseete 
GrOsscssescannete res cueeees 
ireenwood: GW .._.----+---- 


depth of 10 to 20 
inches. 


Severe: 
tablo. 


high water 


Severe: bedrock ata 
depth of 20 to 40 
inches. 


Slight ¢_..-..-----.---- 


Slight 3....-.-.-...---- 


Moderate:3 slope..... 


Severe: 
table. 


high water 


See footnotes at end of table. 


depth of 10 to 20 
inches. 


Severe: high water 


table. 


Severe: bedrock ata 
depth of 20 to 40 
inches. 


Moderate: moderate 
permeability in 
substratun. 

Severe where slopes 
are more than 2 
percent. 


Severe: very rapid 
permeahilttiy. 


Severe: very rapid 
permeability. 


Severe; organic ma- 
terial; high water 
table. 


depth of 10 to 20 
inches. 


Severe: 
table. 


high water 


Severe: bedrock at a 
depth of 20 to 40 
inches. 


Moderate: sidewall 
instability in upper 
20 to 40 inches, 


Severe: sidewall 
instability. 


Severe: sidewall 
instability. 


Severe: high water 
table; sidewall 
instability. 


depth of 10 to 20 
inches. 


Severe: 
table. 


high water 


Moderate: bedrock 
ata depth of 20 to 
40 inches; moderate 
shrink-swell 
potential. 


Slight.....------------ 


Slight. ...-2-----.-2--- 


Moderate: slope...... 


Severe: high water 


table. 


depth of 10 to 20 
inches, 


Severe: high water 
table. 
Severe: bedrock ata 


depth of 20 to 40 
inches. 


Slight: 30 to 40 
Inches of sandy 
material over 
loamy material. 


Severe: very rapid 
permeability. 


Severe: very rapid 
permeability. 


Severe: 
table. 


high water 


depth of 18 to 30 
inches, 


Severe: high water 


table. 


Moderate: bedrock 
ata depth of 20 to 
40 inches; moderate 
shrink-swell 
potential. 


Slight... 


Slphtic..f2sheceee-4 
Moderate: slope...-.. 
Severe: high water 


table; organic 
material. 
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Suitability as a source of— 


Soil features affecting— 


Road fill 


1 
Sand 


Topsoil 2 


Q000 22 /ec5cewencns cede 
Mod 221 ols scgsssde ues 
Poor: bedrock at a 
depth of 10 to 20 
inches, 

Poor: high water table 
Poor: bedrock at a 


depth of 30 to 40 
inches; high suscepti- 
bility to frost action. 


Good. 


Poor: organic material; 
high water table. 


Fair fi... 


Fair 4__.. 


.| Unsuited: no sand_... 


-| Unsuited: no sand... 


Unsuited: nosand._.. 


no sand... 


-| Unsuited: 


Unsuited: no sand_._. 


20 to 40 inches 
sandy material 


-| Poor: 
of 


over loamy material. 


Unsuited: no sand... 


{ 


Poor: 


Poor: 


Poor: 


18 


inches of 
suitable material. 


Good: 
Fair: 18 inches of suit- 
able material; slope. 


Fair: 9 inches of suit- 
able material. 


Poor: poorly drained_- 


i 
Fair: 9 inches of suit- 
able material. 


Poor: sandy__---.--.- 
Poor: sandy__.._----- 
Poor: sandy.-...-...- 
Poor: organic mate- 

rial; very poorly 


drained, 


Pond reservoir areas 


Rapid seopage rate; 
will not hold water 
unless seal blanket 
is used. 


Rapid seepage rate; 
will not hold water 
unless seal blanket is 
used. 


Rapid seepage rate; > 
will not hold water 
unless seal blanket is 
used. 


Moderate 5 seepage rate_ 


Moderate J seepage rate. 


Bedrock at a depth of 
10 to 20 inches; frac- 
tures allow seepage. 


High water’ table; 
moderate seepage 
rate. 


Bedrock at a depth of 
20 to 40 inches; frac- 
tured bedrock allows 
seepage. 


Rapid scepage rate in 
upper part; moder- 
ate seepage rate in 
substratum. 


Rapid seepage rate; 
will not hold water 
unless seal blanket 
is used. 


Rapid seepage rate; 
will not hold water 
unless seal blanket is 
used, 


Organic material; ra- 
pid seepage rate. 


Embankments, dikes, 
and levees 


Drainage for crops 
and pasture 


Sandy material; rapid 
seepage rate, 


Sandy material; rapid 
seepage rate, 


Sandy material; rapid 
seepage rate. 


Clood compaction char- 
acteristics; moderate 
seopage rate. 


Ciood compaction char- 
acteristics; moderatc 
seopage rate. 


Not suitable: less than 
20 inches of material. 


Fair to good compac- 
tion characteristics; 
moderate scepage 
rate, 


Fair to good compac- 
tion characteristics; 
low seepage rate. 


Fair to good compac- 
tion characteristics; 
underlying material 
has good stability. 


Sandy material; rapid 
seepage rate; piping 
hazard. 


Sandy material; rapid 
seepage rate: piping 
hazard. 


Organic material; not 
suitable. 


Drainage not needed. __ 


Drainage not needed. - 


Drainage not needed ___ 


Drainage not needed -_. 


Drainage not needed. _- 


Bedrock at a depth of 
10 to 20 inches. 


Ligh water table; mod- 
erate permeability. 


Drainage not needed. _- 


Drainage not needed. __ 


Drainage not needed..- 


Drainage not needed -.. 


Generally not drained, 
because of high acid- 
ity. 


Trrigation 


Low available water 
eapacily; rapid intake 
rate. 


Low available water 
capacity; rapid intake 
rate. 


Very low available wa- 
ter capacity; rapid in- 
take rate, 


Moderate available wa- 
ter capacity; medium 
intake rate, 


Unfavorable — topogra- 
phy; slopes of more 
than 6 pereent. 


Bedrock at a depth of 
10 to 20 inches; not 
used for irrigated 
crops. 


High water tabte. 


Moderate intake rate 
moderately slow per- 
meability. 


Low available water 
capaeity; rapid intake 
vale. 


Very low available wa- 
ter capacity; rapid 
intake rate. 


Very low available wa- 
ter capacity; rapid 
intake rate. 


High water table. 
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Soil series and map symbols 


ry 


Tanie 6.—Interpretations of 


Degree and kind of limitations for— 


Septic tank 


Sewage lagoons 


Shallow excavations 


Dwellings without 


Sanitary landfills! 


Local roads and 


absorption fields basements (trench type) streets 

Tosco: 10B....-.--.----------- Severe: seasonal Severe: seasonal Severe: scasonal Moderate: seasonal Moderate: seasonal Moderaie: seasonal 

niga water table. high water table; high water table. high water table. high water table. high water table. 
rapid permeability 
in upper part of 
subsoil. 

Kalkaska: 

KaB testsges eclvere ceed Slight #8__..2-..-.-.-- Severe: rapid per- Severe: sidewall Slight...-. Re Leeann Severe: rapid per- Slight. 22.2 2c-seses.02! 
meahility. instability. meability in sub- 
stratum. 
KaDicoeenex vou esceedie Moderate:? slope..-.| Severe: rapid perme- | Severe: sidewall in- } Moderate: slope.-.-- Severe: rapid perme- | Moderate: slope. 
ability. stability. ability in substra- 
tum, 
Kabcettes soccceeeeetescae' Severe: slope.....---- Severe: rapid perme- | Sovere: sidewall in- | Severe: slope.........| Severe: rapid perme- | Severe: slope---..--- 
ability. stability; slope. ability in substra- 
tum. 

Karlin: 

Kid Buccsatisicstessacsuc- 3+ Slight 3___.....-...--- Severe: rapid perme-| Severe: sidewall in- | Slight.....-..--.-..--- Severe: rapid perme- | Slight......-.--------- 
ability in substra- stability in substra- ability in substra- 
tum, tum. tum. 

2:42 ae oe ers Moderate:5 slope..... Severe: rapid perme- | Severe: sidewall in- | Moderate: slope_..._. Severe: rapid perme- | Moderate: slope. 
ability in substra- stability in substra- ability in substra- 
tum, tum, tum. 

Kawbawgam: KgC-......--.--| Severe: seasonal Severe: seasonal Severe: bedrock ata | Moderate: bedrock Severe: bedrock ata | Moderate: seasonal 
high water table; high water table; depth of 20 to 40 at a depth of 20 to depth of 20 to 40 high water table; 
bedrock at a depth bedrock at a depth inches. 40 inches. inches, bedrock at a depth 
of 20 to 40 inches. of 20 to 40 inches. of 20 to 40 inches. 

Kawkawlin: KIA._....-.----- Severe: seasonal Severe: seasonal Severe: seasonal Severe: moderate Moderate: ® difficult | Moderate: seasonal 
high water table; high water table. high water table. shrink-swell poten- to work. high water table; 
moderately slow tial; high suseepti- modorate shrink- 
permeability. bility to frost action. swell potential. 

Keoweenaw: 

Severe: rapid Severe: sidewall Slight... Severe: rapid Slight. - 
permeability. instability. permeability. 
KOs losietsteeessaesss Moderate: slopes_.-.. Severe: rapid Severe: sidewall Moderate: slope...... Severe: rapid Moderate: slope.....- 
permeability. instability. permeability. 

Kinross: Kr.--.-.-2-0-------0- Severe: high water Severe: high water Severe: high water | Severe: high water Severe: high water Severe: high water 

table. table; very rapid table; sidewall table. table. table, 
permeability. instability. 

Kiva: 

KSB uocsn ts aa Serco stone Slight 3 1...222-.2 2. Severe: very rapid Severe: sidewall Blighticvetzesece cess. Severe: vory rapid Glights20222.ees2sc% 2-2 
permeability in instability. permeability in 
substratum, substratum. 

KSD ses eectuccsscsste Moderate:3 slopoe..... Severe: very rapid Severe: sidewall Moderate: slope...-.. Severe: very rapid Moderate: slope._.--. 
pormeability in instability. permeability in 
substratum, substratum. 


See footnotes at end of table, 
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Road fill 


Fair in upper 20 to 40 
inches; substratum is 
moderately suscepti- 
ble to frost action, 


Generally fair: slope. 
Poor where slopes are 
more than 26 percent. 


Fair: seasonal high 
water table; bedrock 
at a depth of 20 to 40 
inches. 


Poor: seasonal high 
water table; high sus- 
ceptibility to frost 
action, 


Poor: high water table - 


Suitability as a source of— 


Sand 
Poor: loamy material 
at a depth of 20 to 40 
inches. 
«| GOOd. ....---neeereene 
ob GOOdis at ccchloecseee| 
GO0d. ~---ceeenesneneee| 
-| Good: sand in sub- 
stratum, 
Good: sand in sub- 


stratum. 
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Soll features affecting— 


Pond reservoir areas 


Rapid seepage rate in 
upper part, and slow 
seepage rate in sub- 
stratum. 


Rapid seepage fate; 
will not hold water 
unless seal blanket is 


Rapid seepage rate; 
will not hold water 
unless seal blanket is 


seegaps rate; 
will not hold water 
unless seal blanket is 


Rapid seepage rate in 


Topsoil 2 
Poor: sandy-...-..---= 
Poor: sandy-..-----.---| 
used. 
Poor: sandy...—..--.- 
used, 
Poor; sandy.--~----.. Rapid 
used. 
Good: 17 inches of 
suitable material, 


Fair: 17 inches of suit- 
able material; slope. 


substratum; will not 
held water unless 
sea] blanket is used. 


Rapid seepage rate in 
substratum; will not 
hold water unless scal 
blanket is used. 


Unsuited: nosand.-..| Good: 18 inches of | Bedrock at a depth of 
suitable material, 20 to 40 inches, 
Unsuited: nosand_...| Fair: 10inchesofsuit- | Seasonal ® high water 
able material. table; slow seepage 
rato. 
Poor: loamy sand..... Poor: sandy_-......-- Rapid seepage rate.._.. 


Poor: loamy sand___.- 


Good: high water 
table. 


| Falr: 


599-811—77——_9 


Poor: poorly drained... 


Fair; 12inches of 
suitable material. 


12 inches of 
suitable material; 
slope. 


High water table; 
rapid seepage rate. 


Rapid seepage rate in 
substratum; gravelly 
material, 


Rapid seepage rate in 
substratum; gravelly 
material. 


Embankmenis, dikes, 
and levees 


Upper material sandy; 
rapid seepage rate; 
substratum has fair 
compaction charac- 
teristics and stabil- 
ity. 


Poor to fair stability; 
rapid seepage rate, 


Poor to fair stability; 
rapid seepage rate. 


Poor to fair stability; 
rapid secpage rate, 


Fair to good compac- 
tion characteristics 
and stability in up- 
per part; substratum 
has rapid seepage 
rate, 


Fair to good compac- 
tion characteristics 
and stab&ity in up- 
per part; substratum. 
has rapid seepage 
rato. 


Limited amount of ma- 
terial; soil material 
has good compaction 
characteristics, mod- 
erate seepage rate. 


Fair to good stability; 
low scepage rate, 


Fair to good stability; 
rapid seepage rate, 


Fair to good stability; 
rapid seepage rate. 


Poor stability; rapid 
scepage rate. 


Fair compaction 
characteristics; 
rapid secpage rate. 


Fair compaction 
characteristics; 
rapid secpage rate. 


Drainage for crops 
and pasture 


Seasonal high water 
table; sandy material 
unstable when wet. 


Drainage not needed.-- 


Drainage not needed-.. 


Drainage not needed_-. 


Drainage not needed... 


Drainage not needed... 


Bedrock at a depth of 
20 to 40 inches; mod- 
erate permeability. 


Seasonat high water 
table; moderately 
slow permeability. 


Drainage not needed _--. 


Drainage not necded... 


High water table; 
material flows when 
wot; ditchbanks 
unstable. 


Drainage not needed... 


Drainage not neoded_-_- 


Irrigation 


Seasonal high water 
table; low available 
water capacity in up- 
per part; rapid intake 
Tate, 


Very low available 
water capacity; rapid 
intake rate. 


Very low available 
water capacity; rapid 
intake rate. 


Very low available 
water capacity; rapid 
intake rate. 


Moderate available 
water capacity in up- 
per part; medium in- 
take rate. 


Unfavorable topogra- 
phy; slopes are more 
than 6 percent. 


Seasonal high water 
table; medium intake 
rate. 


Seasonal high water 
table; medium intake 

‘rate; moderately slow 
permeability. 


Low available water 
capacity; rapid intake 
rate. 


Low available water 
capacity; rapid intake 
tate. 


High water table. 


Medium intake rate; 
moderate available 
water capacity in 

upper part. 


Unfavorable topog- 
raphy; slopes aro 
more than 6 percent. 
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Soil series and map symbols 


Lake beaches: Lb. 
Severe limitations for 
most uses, 


Limestone rock land: Lm. 
Severe limitations for 


Septic tank 
absorption fields 


most uses, 
Longrie: 

BOA; LOBi es s2.2--2ee eee Severe: bedrock at a 
depth of 20 to 40 
inches, 

USD cicese sess tosscetescte Severe: bedrock ata 


For Summerville part, 
see Summerville soils. 


depth of 20 to 40 
inches. 


Lupton..._..------~-----------+ Severe: high water 
Mapped only with Car- table. 
bondale and Rifle soils. 
Made land: Ma. 
Too variable to be rated. 
Mancelona: 
McBe.2 sence eee oneceese-3te- Slight 3_.2..2-.--2.--- 
Me Dineccs stecendeetesees es Moderate: slope. ..-- 
Marsh: Mh. 
Severa limitations for 
most uses. 
Melita: MIB._...----..-------- Slight 6...2..-0-.- ee 
Menominee: 

MO Bice 5.42 eet neeew es ed Moderate: moder- 
ately slow permea- 
bility in snb- 
stratum, 

Mi Dice ctentstobed ea med ot Moderate: moder- 


See footnotes at end of table, 


ately slow perme- 
ability in sub- 
stratum; slope. 


SOIL SURVEY 


Sewage lagoons 


Severe: bedrock ata 
depth of 20 to 40 
inches, 


Severe: bedrock at a 
depth of 20 to 40 
inches. 


Severe: organic ma- 
terial; high water 
table, 


Severe: rapid perme- 


ability in sub- 
stratum, 

Severe: rapid per- 
meability in substra- 
tum. 

Severe: rapid per- 
meability. 

Moderate: 20 to 40 


inches of sand over 
moderately slowly 
permeable material. 


Severe: slope.-.....- 


Degree and kind of limitations for-- 


Shallow excavations 


Severe: bedrock ata 
depth of 20 to 40 
inches. 


Severe: bedrock at a 
depth of 20 to 40 
inches. 


Severe: high water 
table; sidewall 
instability. 


Severe: sidewall 
instability. 


Severe: sidewall 
instability. 


Severe: sidewall 
instability. 


Moderate: sidewall 
instability in upper 
20 to 40 inches. 


Moderate: sidewall 
instability in upper 
20 to 40 inches. 


Dwellings without 
basements 


Moderate: bedrock 
ata depth of 20 to 
40 inches, 


Moderate: bedrock 
ata depth of 20 to 
40 inches. 


Severe: 
table. 


high water 


Slight. _. 


Moderate: 


slope..---- 


Slight.........-eenee- 


Moderate: slope 


TasLe 6.—Interpretations of 


Sanitary landfills? 
(trench type) 


Severe: bedrock at a 
epth of 20 to 40 
inches. 


Severe: bedrock ata 
depth of 20 to 46 
inches, 


Severo: 
table. 


high water 


Severe: rapid perme- 
ability in sub- 
stratum. 


Severe: rapid 
permeability in 
substratum, 


Severe: rapid 
permeability. 


Slight: 20 to 40 
inches of sandy 
material over loam. 


Slight: 20 to 40 
inches of sandy 
material over loam. 


| Moderate: slope...... 


Local roads and 
streets 


Moderate: bedrock 
at a depth of 20 to 
40 inches. 


Moderate: bedrock 
at a depth of 20 to 
40 inches. 


Severe; 
table. 


high water 


Moderate: slope.-.__. 


Slightot2.$2. id 
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Road fill 


Fair: moderate suscep- 
tibility to frost action; 
bedrock at a depth of 
20 to 40 inches. 


Fair: moderate suscop- 
tibility to frost action; 
bedrock at a depth of 
20 to 40 inches, 


Poor: organic matorial; 


high water table, 


Suitability as a source of— 


Sand 


Unsuited: no sand.... 


Unsuited: no sand___. 


Unsuited: nosand._-- 


Fair: loamy material 
below a depth of 40 


to 66 inches. 

Fair: substratum highly | Fair: loamy material 
susceptible to frost at a depth of 20 to 40 
action. inches. 

Fair: substratum high- ) Fair: loamy material 


ly susceptible to frost 
action. 


at a depth of 20 to 40 
inches, 


Soil features affecting— 


115 


Topsoll 2 Pond reservoir areas Embankments, dikes, Drainage for crops Irrigation 
and levees and pasture 
Fair: 12inches ofsuit- | Bedrock at a depth of | Limited volume of ma- | Drainage not needed. .| Moderate available 


able material; bed- 
rock at a depth of 20 
to 40 inches. 


Fair: 


12 inches of suit- 


able material; bed- 
rock at a depth of 20 
to 40 inches; slope. 


Poor: 
rial; 


organic mate- 
very poorly 


drained. 


Poor: 


Poor: 


Poor: 


Poor: 


Poor: 


20 to 40 inches allows 
seepage; moderate 
seepage rate in soil 
material. 


Rodrock at a depth of 
20 to 40 inches allows 
seepage; moderate 
seepage rate in soil 
material, 


Organic material; rapid 
secpage rato. 


Rapid seepage rate; 
will not hold water 
unless seal blanket is 
used. 

Rapid seepage rate; 
will not hold water 
unless seal blanket is 
used. 


Upper 40 inches has 
rapid seepage rate 
and will not hold 
water unless seal 
blanket is used; slow 
Seepage rate at a 
depth of 40 to 60 
inches. 


Rapid seepage rate in 
upper part; slow 
seepage rate in sub- 
stratum. 


Rapid seepage rate in 
upper part; slow 
seepage rate in sub- 
stratum, 


terial; good compac- 
tion characteristics 
and stability; moder- 
ate seepage in soil 
material. 


Limited volume of ma- 
terial; good compac- 
tion characteristics 
and stability; moder- 
ata seepage in soil 
material. 


Organic material; not 
suitable, 


Fair stability; rapid 
seepage rate. 


Fair stability; 
seepage rate. 


rapid 


Upper 40 to 60 inches 
has poor stability 
and rapid scepage 
tate; substratum is 
suitable. 


Upper 20 to 40 inches 
has poor stability 
and rapid scepage 
rate; substratum has 
good stability and 
slow seepage rate. 
Upper 20 to 40 inches 
has poor stability 
and rapid scepage 
rate; substratum has 
good stability and 
slow seepage rate. 


Drainage not needed... 


Organic material; un- 
stablein ditch banks; 
subsides when 
drained. 


Drainage not needed _.- 


Drainage not needed... 


Drainage not needed___ 


Drainage not needed_-_. 


Drainage not needed... 


water capacity; me- 
dium water intake 
rate. 


Unfavorable topog- 
raphy; slopes are more 
than 6 percent, 


High water table. 


Low available water ca- 
pacity; rapid water in- 
take rate. 


Low available water 
capacity; rapid intake 
rate. 


Very low available wa+ 
ter capacity; rapid in- 
take rate. 


Low available water 
capacity; rapid intake 
Tate, 


Low available water 
capacity; rapid in- 
take rate, 
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Tass 6.—Interpretations of 


Soll serles and map symbols 
Septic tank 
absorption fields 
Munising: 
MOB i222 occ cceeeene Goeeee Severe: moderately 
slow pormeability 
in fragipan. 


Nahma: 


Nestor: 


Nh... 


NsA, NsB..---------- 


Onaway: 


° 


Ore.. 


Otlsco: 


Pickford: Pe_....-.-.----..ee- 


nA, OnB..--..----------- 


For Chippony part, see 
Chippeny sorios. 


For Deerton part, see 
Deerton series, 


For Deerton part, see 
Deerton series. 


OtB 


Severe: moderately 
slow permeability 
in fragipan; slope. 


Severe: moderately 
slow permeability 
in fragipan; slope. 


Severe: high water 


table, 


Severe: modorately 
slow permeabllity. 


Severe:5 moderately 


slow permeability 
in subsoll. 

Severe: slope; mod- 
erately slow per- 
meability in sub- 
soil. 

Severe: slope; mod- 


cratcly slow per- 
moability in sab- 
soil. 


Severe: bedrock at 
a depth of 20 to 40 
inches. 


Severe: bedrock at 
a depth or 20 to 40 
inches, 


Severe: bedrock at a 
depth of 20 to 40 
inches; slope. 


Severe: seasonal 
high water table; 
rapid permeability. 


Severe: high water 
table; very slow 
permeability. 


See footnotes at end of table. 


Sewage lagoons 


Moderate: moderate 
permeability except 
in fragipan. 


Severe: slope..-..--.- 


Severe: slope...----.- 


Severo: high water 
table; bedrock at a 
depth of 20 to 40 
inches. 


Slight: moderate 
where slopes are 


more than 2 per- 
cent. 


Moderate: moderate 
permeability above 
and below fragipan. 


Severe: slope._......-! 


Severo: slope.....---- 


Severe: bedrock at 
a depth of 20 to 40 
inehes; slope. 


Severo; bedrock ata 
a depth of 20 to 40 
inches, 


Severo: bedrock ata 
dopth of 20 to 40 
inches; slope. 


Severe: seasonal 
high water table; 
rapid permeability. 


Severe: 
table. 


high water 


Degree and kind of limitations for— 


Shallow excavations 


Moderate: strong 
fragipan. 


Moderate: slope; 
strong fragipan, 


Severe: slope......--- 


Severe: high water 
table; bedrock at a 
depth of 20 to 40 
inches. 


Slight 5 7.....2....... 


Moderate: slope... 


Moderate: slopa_...-- 


Severe: bedrock at 
a depth of 20 to 40 
inches. 


Severe: bedrock at 
a depth of 20 to 40 
inches. 


Severo: bedrock ata 
depth of 20 to 40 
inches; slope. 


Severe: seasonal 
high water table; 
sidewall instability. 


Severe: high water 
table; poor work- 
ability. 


Dwellings without 
basements 


Slighty. -ee222 40 


Severe: 


Severe: 
tablo. 


high water 


Severe: moderate to 
high shrink-swell 
potential; high sus- 
ceptibility to frost 
action. 


Severe: high suscep- 
tibillty to frost 
action. 


Severe: high suscep- 
tibility to frost ac- 
tion. 


Severe: high suscep- 
tibility to frost 


action, 


Severe: 


Moderato: bedrock 
at a depth of 20 to 
40 inches. 


Moderate: bedrock 
at a depth of 20 to 
40 inches. 


Moderato: seasonal 
high water table. 


Severe: high water 
table; high shrink- 
swell potential. 


Moderate: slope....-- 


slope......--- 


slope_..--.--- 


Sanitary landfills ! 
(trench type) 


Slight §.._..2 2-2 --.-- ee 


Slight..-.. Fed ctaiisids a 


Severe: slope 


Severe: high water 
table. 


Maderate: difficult 


to work. 


Slight & "2-2... 


Slight 5... 


Moderate: 


slope...--- 


Severe: bedrock at 
a depth of 20 to 40 
inches; slope. 


Severe: bedrock at 
a depth of 20 to 40 
inches. 


Severe: bedrock ata 
depth of 20 to 40 
inches, 


Severe: rapid per- 
meoability; seasonal 
high water table. 


Severe: high water 
table; poor work- 
ability. 


Local roads and 
streets 


Slight....----.22.----- 


Moderate: slope...... 


Severe: slope.. 


Severe: high water 


table, 


Severe: moderate to 
high shrink-swell 
potential; high sus- 
ceptibility to frost 
action. 


Severe: high suscep- 
tibility to frost 
action. 


Severa: high suscep- 
tibllity to frost ac- 
tion. 


Severe: high suscep- 
tibility to frost 
action. 


Severe: slope.-.-..--- 


Moderate: bedrock 
ata depth of 20 to 
40 inches, 


Moderate: bedrock 
at a depth of 20 to 
40 inches; slope. 


Moderate: seasonal 
high wator table. 


Severe: high water 
table; high shrink- 
swell potential, 
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Suitability as a source of— 
Road fill Sand 

Fair: moderate suscep- | Unsuited: nosand-...- 
tibility to frost action. 

Fair: moderate suscep- | Unsuited: nosand._.- 
tibility to frost action. 

Poor: moderate suscep- | Unsuited: no sand... 
tibility to frost action; 
slope. 

Poor: high water table..| Unsuited: no sand.... 

Poor: moderate to high | Unsuited: no sand_-_-- 
shrink-swell potential; 
high susceptibillty to 
frost action. 

Poor: high susceptibil- | Unsuited: no sand... 
ity to frost action. 

Poor: high susceptibil- | Unsuited: no sand_--- 
ity to frost action. 

Poor: high susceptibil- | Unsuited: no sand.__. 
ity to frost action, 

Poor: slope.....-.-..--- Unsuited: no sand_.__ 

Fair: bedrock at «| Unsuited: no sand_._. 
depth of 20 to 40 inches. 

Fair: bedrock at a | Unsuited: nosand.._. 
depth of 20 to 40 
inches. 

Fair: seasonal high wa- | Fair: sand and loamy 
ter table. sand. 

Poor: high water table; | Unsuited: no sand... 
high shrink-swell po- 
tential, 


Topsoil 2 


Fair: 18 inches of suit- 
able material, 


Fair: 13 inches of suit- 
able material; slope. 


Poor: slope-..-.------ 
Poor: poorly drained 
Fair: 9 inches of suit- 


able material. 


Fair: 10inches of suit- 
able material. 


Bair: 10inches of suit- 
able material, 


Fair: 10inches ofsuit- 
able material; slope. 


Poor: slope..-..-.--.-- 


Fair: 10 inches of suit- 
able material; bed- 
rock at a depth of 20 
to 40 inches. 


Fair: 10 inches of suit- 
able material; bed- 
rock at a depth of 20 
to 40 inches. 


Poor: sandy---..----- 


Poor: poorly drained... 


Soil features affecting— 
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Pond reservoir areas 


Moderate § seepage 
rate. 


Moderato secpage 
rato. 


Moderate seepage rate. - 


High water table; bed- 
rock at a depth of 20 
to 40 inches; moder- 
ate secpage rate. 


Slow seepage rate 5.._.. 


Moderate to slow 


seepage rate.$ 


Moderato to slaw seep- 
age rate, 5 


Moderate to slow seep- 
age rate, 


Steep: bedrock at a 
depth of 20 to 40 
inches. 


Bedrock at a depth of 
20 to 40 inches; mod- 
crate seepage rate in 
soil material. 


Bedrock at a depth of 
20 to 40 inches; mod- 
orate seepage rate in 
soil material. 


Seasonal high water 
table; rapid seopage 
rato, 


High water table; slow 
seepage rate. 


Embankments, dikes, 
and levees 


Good compaction char- 
acteristics; moderate 
seepage rate, 


Good compaction char- 
acteristics; moderate 
seepage rate. 


Good compaction char- 
acteristics; moderate 
seepage rate, 


Limited amount of ma- 
terial; moderate seep- 
age rate. 


Fair to good compac- 
tion characteristics; 
good stability; slow 
seepage rate. 


Poor compaction char- 
acteristics; moderate 
to slow seepage rate. 


Poor compaction char- 
acteristics; moderate 
to slow seepage rate. 


Poor compaction char- 
acteristics; moderate 
to slow seepage rate, 


Steep: limited amount 
of material. 


Limited amount of 
material; moderate 
seepage rate; good 
compaction charac- 
teristics. 

Limited amount of 
material; moderate 
seepage rate; good 
compaction charac- 
teristics. 


Fair to poor stability; 
rapid seepage rate. 


Fair to poor compac- 
tion characteristics; 
clayey; difficult to 
work; slow seepage 
rate. 


Drainage for crops 
and pasture 


Trrigation 


Drainage not needed; 
temporarily satu- 
rated above fragipan 
in places, 


Drainage not needed; 
temporarily satura- 
ted above fraglpan 


in places. 
Drainage not needed; 
temporarily  satur- 


ated above fragipan 
in places. 


High water table; bed- 
rock at a depth of 20 
to 40 inches. 


Drainage not needed_-_ 


Drainage not necded__. 


Drainage not needed.... 


Drainage not needed -.-. 


Drainage not necded_.. 


Generally not needed... 


Generally not necded.. 


Seasonal high wator 
table; unstable in 
ditchbanks; flows 
when wet. 


High water table; very 
slow permeability. 


Moderate available wa- 
ter capacity; medium 
intake rate; fragipan 
has moderately slow 
permeability. 


Unfavorable topog- 
raphy; slopes are more 
than 6 percent, 


Unfavorable  topogra- 
phy; slopes are more 
than 6 percent, 


High water table. 


High available water 
capacity; medium in- 
take rate; moderately 
slow permeability. 


High available water 
capacity; medium in- 
take rate. 


Unfavorable topogra- 
phy; slopes are more 
than 6 percent. 


Unfavorable topogra- 
phy; slopes are more 
than 6 percent. 


Unfavorable topogra- 
phy; steep. 
Moderate available 


water capacity; medi- 
um intake rate, 


Unfavorable topog- 
raphy; slopes are more 
than 6 percent. 


Soasonal high water 
table; low available 
water capacity. 


High water table. 
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Soil series and map symbols 


*Pickford, moderately wet: 
PfA, PkA. 
Por Pickford part of PkA, 


seo Pickford sories. 


Rifle. es 

Mapped only with Car- 
bondale and Lupton 
soils, 


"Roscommon: Rc, RkB-._---.- 
For Kalkaska part of 
RkB, see Kalkaska 
series. 


Rousseau: 


RoD....--.. Nieuveeleedensaes 


Rubicon: 


RuD....-.....---- weeeenees 


RUE ooo -oecw ess nccesacsee 


RV. ence enon enmrer snes 


Ruse: 


Saugatuck: 


SCA....-------- + . 


Shelldrake: ShB...-_--.------ 


SOIL SURVEY 


Septic tank 
absorption fields 


Severe: seasonal 
high water table; 
very slow per- 
meabflity. 


Severo: high water 


tablo. 


Severe: 
table. 


high water 


Slight 36.20 


Moderate:3 slope_... 


Slight ? where slope 
is 0 to 6 percent. 
Moderate where slope 
is 6 to 18 percent. 
Severe where slope 
is more than 18 
percent, 


Slight 8 


Moderate: slope---.! 


Severe: slopo......... 


Severe: . high water 
table; bedrock at a 
depth of 10 to 20 
inches, 


Severe: high water 


table; cemented 
subsoil. 


Slight ® 722-22 


See footnotes at end of table. 


Sewage lagoons 


Severe: seasonal 
high water tablo, 


Severe: organic 
material; high 
water table. 


Severe: high water 
table. 


Severe: rapid 
permeability. 


Severe: rapid 
permeability. 


Severe: rapid 
permeability. 


Severe: very rapid 
permeability. 


Severe: very rapid 
permeability. 


Severe: very rapid 
permeability. 


Severe: high water 
table; bedrock at a 
depth of 10 to 20 
inches. 


Sovere: 
table. 


high water 


Severe: very rapid 
permeability. 


Degree and kind of limitations for— 


Shallow oxcavations 


Severe: seasonal 
high water table; 
poor workability. 


Severe: high water 
table: sidewall 
instability. 


Severe: high water 
table. 


Severe: sidewall 
instability. 


Severe: sidewall 
instability. 


Severe: sidewall 
instability. 


Severe: sidewall 
instability. 


Severe: sidewall 
instability. 


Severe: sidewall 
instability. 


Severo: bedrock at a 
depth of 10 to 20 
inches, 


Severe: high water 


table. 


Severe: sidewall 
Instability. 


tabl 


tabl 


Severe: 
swell potential. 


Severe: 


Moderate: slope.. 


Dwellings without 


basements 


high shrink- 


high water 
8. 


Severe: high water 


eg. 


Moderate to severe: 


slope. 
Blighti220523 -ce ewe 
Moderate: slope..-... 
Severe: slope.......-. 
Severe: bedrock ata 
depth of 10 to 20 
inches. 
Severe: high water 
table. 
Blighty: ice ece et 


Taste 6—Interpretations of 


Sanitary landfills! 
(trench type) 


Severe: seasonal 
high water table; 
poor workability. 


Severe: high water 
table. 


Severe: 
table. 


high water 


Severe: rapid 
permeability. 


Severe: rapid 
permeability. 


Sevore: rapid 
permeability. 


Sevore: very rapid 
permeability. 


Severe: very rapid 
permeability. 


Severe: very rapid 
permeability. 


Severe: bedrock ata 
depth of 10 to 20 
inches. 


Severe: high water 


table. 


Severe: very rapld 
permeability. 


Local roads and 
streets 


Severe: high shrink- 
swell potential. 


Severe: high water 
table; organic 
material. 


Severe: high water 
table. 


Moderate: slope.....- 


Severe: slope.-_...... 
Slight... .-ceectenheaes 
Moderato: slope...... 
Severe: slopo_..--..-- 
Severe: bedrcck ata 


depth of 10 to 20 
inehes, 


Severe: high water 
table. 


Slight......-.-------.- 
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engineering properties of the soils—Continued 


Suitability as a source of— 


Soil {catures affecting— 
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ter table; high shrink- 
swell potential. 


Poor: high water table; 
organic material. 


Poor: high water table_ 


Good where slope is less 
than 18 percent. 

Fair where slopes are 
more than 18 percent. 


Fair where slope is less 
than 25 percent. 

Poor where slope is 
more than 25 percent. 


Poor: bedrock at a 
depth of 10 to 20 
inches; high water 
table. 

Poor: high water table. 
Good. s. cesses eis? 


Unsuited: nosand.__. 


Good: high 
table. 


water 


Fair: finesand..-.-... 


Fair: finesand.- 


Fair: fine sand. ....---- 


Good: steep slopes.__. 


Unsuited: nosand_--- 
Good: high water 
table. 

GO0d. 2. --2 2202 neve se 


inches of suitable 
material. 


Poor: organi¢ ma- 
terial; very poorly 
drained. 


Poor: poorly drained. 


Poor: 


Poor: sandy_.___.-.---- 


Poor: sandy._......-. 
Poor: sandy.......----- 
Poor: sandy_____..--- 
Poor: poorly drained; 


bedrock at a depth of 
10 to 20 inches. 


Poor: poorly drained. 


Poor: sandy....__.-.- 


table; slow scepage 
rate. 


Organic material ;rapid 
seepage rate. 


High water table; 5 
rapid scepageratec. 


Rapid seepage rate; 
will not hold water 
unless seal blanket is 
used. 


Rapid seepage rate; 
will not hold water 
unless seal blanket 
is used. 

Rapid seepage rate; 
will not hold water 
unless sca) blanket 
is used. 


Rapid seepage rate; 
will not hold water 
unless seal blanket 
is used. 


Rapid scepage rate; 
will not hold water 
unless seal blanket 
is used. 


Rapid scepage rate; 
will not hold water 
umless seal blanket: 
is used. 


Bedrock at a depth of 
10 to 20 inches; bed- 
rock allows seepage. 


High water talle; rapid 
Seepage rate, 


Rapid seepage rate; 
will not hold water 
unless seal blanket is 
used. 


tion characteristics; 
clayey; difficult to 
work; slow scopage. 
rate. 


Organic material; not 
suitable, 


Rapid seepage 
poor stability. 


rate; 


Rapid seepage rate; 
poorstability; piping 
hazard. 


Rapid seepage rate; 
poor stability; piping 
hazard. 


Rapid seepage rate; 
poor stability; piping 
hazard. 


Rapid secpage 
poor stability. 


rate; 


Rapid seepage rate; 


poor stability. 


Rapid scepage 
poor stability, 


rate; 


Not suitable; less than 
20 inches of material. 


Rapid seepage 
poor stability. 


rate; 


Rapid scepage 
poor stability. 


rate; 


table; very slow per- 
meability. 


High water table; or- 
ganic material un- 
stablein diteh banks; 
subsides when 
drained. 


High water table; un- 
stablcin ditch banks; 
flows when wet. 


Drainage not needed; 
rapid water intake 
rate. 


Drainage not needed; 
rapid water intake 
rate. 


Drainage not needed; 


rapid water intake 
rate. 


Drainage not needed _.. 


Drainage not needed_.. 


Drainage not needed__- 


Bedrock at a depth of 
10 to 20 inches, 


High water table; un- 
stable in ditchbanks; 
flows when wet; co- 
mented subsoil. 


Drainage not needed. .- 


Road fill Sand Topsoil 2 Pond reservoir areas Embankments, dikes, Drainage for crops’ Irrigation 
and levees and pasture 
Poor: seasonalhigh wa- | Unsuited: nosand____| Poor: less than 8 } Seasonal high water | Fair to poor compac- | Seasonal high water | Seasonal high water 


table; very slow per- 
meability. 


Eigh water table. 


High water table, 


Low available water 
capacity; rapid water 
intake rate. 


Low available water 
capacity; rapid water 
intake rate. 


Low available water 
capacity; rapid intake 
rate. 


Very low available 
* water capacity; rapid 
intake rate, 


Very low available 
water capacity; rapid 
intake rate. 


Very low available 
water capacity; rapid 
intake rate, 


Bedrock at a depth of 
10 to 20 inches. 


Tigh water table, 


Very low available wa- 
ter capacity; rapid 
intake rate. 
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Soil series and map symbols 


SOIL SURVEY 


Septic tank 
absorption fields 


Sowage lagoons 


Degree and kind of limitations for— 


Shallow excavations 


Skanee: 


Steuben: 
StB 


SUAR Wt aces ccee 


Summerville: 


Sundell: SvA.-._----.--.------ 


Sundell, sandy variant: SwA_ 


Taco0Sh....----.----------+---+ 
Mapped only with Cathro 
soils, 


Tawas: T@.....-.-ce-eeeeee nee 


Trenary: 


Wainola: WaA... 


Severe: seasonal 
high water table; 
fragipan. 


Severe: moderately 
slow permeability 
in fragipan. 


Severe: moderately 
slow permeability 
in fragipan; slope. 


Severe: bedrock aia 
_ depth of 10 to 20 
inches, 


Severe: bedrock ata 
depth of 20 to 40 
inches. 


Severe: bedrock ata 
depth of 20 to 40 
inches, 


Severe: high water 


table. 


Severe: high water 


table. 


Severe: 5 moderately 
slow permeability 
in subsoil. 


Severe: slope; mod- 
erately slow perme- 
ability in subsoil. 

Severe: slope; moder- 
ately slow perme- 
ability in subsoil. 


Severe: seasonal 
high water table. 


See footnotes at end of table. 


Severe: seasonal 
high water table. 


Severe: rapid per- 
meability in sub- 
stratum, 


Severe: rapid per- 
meability in 
substratum. 


Severe: bedrock at a 
depth of 10 to 20 
inches, 


Severe: bedrock ata 
depth of 20 to 40 
inches. 


Severe: bedrock ata 
depth of 20 to 40 
inches. 


Severe: organic ma- 
terial; high water 
table. 


Severe: organic ma- 
terial; high water 
table. 


Moderate: moderate 
permeability above 
fragipan. 


Severe: slope. -.----- 


Severe: slope........- 


Severe: seasonal 
high water table; 
rapid permeability. 


Severe: scasonal 
high water table. 


Severe: sidewall in- 
stability in sub- 
stratum. 


Severe: sidewall 
instability in 
substratum. 


Severe; bedrock ata 
depth of 10 to 20 
inches, 


Severe: bedrock ata 
depth of 20 10 40 
inches, 


Severe: bedrock ata 
depth of 20 to 40 
inches, 


Severe: high water 
table; sidewall in- 
stability. 


Severe: high water 
table; sidewall in- 
stability. 


Slight §-7......---.--- 


Moderate: slope..---- 


Moderate: slope_..-.- 


Severe: seasonal 
high water table; 
sidewall instability. 


Dwellings without 
basements 


Moderate: soasonal 
high water table. 


Moderate: slope..-..- 


Severe: bedrock ata 
depth of 10 to 20 
inches. 


Severe: high sus- 
ceptibility to frost 
action; bedrock at 


a depth of 20 to 40 
inches, 
Moderate: bedrock 


at a depth of 20 to 
40 inches. 


Severe: high water 
table. 

Severe: high water 
table, 
Slight....-.---.-----.- 
Moderate: slope.----- 
Severe: slope.-..-..- 
Moderate: seasonal 


high water table. 


Tasie 6.—Interpretations of 


Sanitary landfills! 
(trench type) 


Moderate: seasonal 
high water table. 


Severe: rapid per- 
meability in sub- 
stratum, 


Severe: rapid per- 
moability in 
substratum. 


Severe: bedrock ata 
depth of 10 to 20 
inches, 


Sovere: bedrock at a 
depth of 20 to 40 
inches. 


Severe: bedrock ata 
depth of 20 to 40 
inches, 


Severe: 
table. 


high water 


Severe: 
table. 


high water 


Slight 5.2.02... eee 


seasonal 


Severe: 
high water table; 
rapid permeability. 


Local roadsand 
streets 


Moderate: seasonal 
high water table. 


Sliglitisos- c-esede = 
Moderate: slope.--- 
Severe: bedrock at a 


depth of 10 to 20 
inches, 


Severe: high sus- 
ceptibility to frost 
action; bedrock at a 
depth of 20 to 40 
inches, 


Moderate: seasonal 
high water table; 
bedrock ata depth 
of 20 to 40 inches. 


Severe: high water 
table; organic ma- 
terial. 


Severe: high water 
table; organic ma- 
terial. 


Moderate: moderate 
susceptibility to 
frost action. 


Moderate: moderate 
susceptibility to 
frost action. 

Severe: slope....---- 


Moderate: seasonal 
high water table. 
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engineering properties of the soilk—Continued 


Suitability as a source of— 


Road fill 


Fair: seasonal high wa- 
ter table; moderate 
suscepubility to frost 
action. 


Poor: bedrock at a 
depth. of 10 to 20 
inches, 


Poor: bedrock at a 
depth of 20 to 40 
inches; high suscep- 


tibility to frost action. 


Fair: seasonal high 
water table; bedrock 
at a depth of 20 to 40 
inches. 


Poor: organic material; 
high water table. 


Poor: organic material; 
high water table. 


Fair: moderate suscep- 
tibility to frost action. 


Fair: moderate suscep- 
tibility to frost action, 


Fair: moderate suscep- 


tibility to frost action. 


Fair: seasonal high wa- 
ter table. 


Sand 


Unsulted: no sand... 


Good: sand in sub- 


stratum. 


Good: sand in sub- 
stratum. 


Unsuited: no ssnd_... 


Unsuited: no sand___. 


Poor: loamy fine 
sand; bedrock at a 
depth of 20 to 40 
inches. 


Unsuited: no sand...-. 


Poor: 12 to 51 inches 
of organic material 
over sand. 


Unsuited: no sand_._- 


Unsuited: no sand.... 


Unsuited: no sand_... 


599-811—77——__10 


Topsoil 3 


Fair: 14 inches of suit- 
able material. 


Good: 19 inches of 
suitable material. 


Fair: 19 inches ofsuit- 
able material; slope. 


Poor: bedrock at a 
depth of 10 to 20 
inches. 


Fair: 17 inches of suit- 
able material; bed- 
rock at a depth of 20 
to 40 inches. 


Poor: sandy.......-.. a 


Poor: organic mate- 
rial; very poorly 
drained. 

Poor: organic mate- 


ral; very poorly 
drained, 


Good: 17 inches of 
suitable material. 


Fair: 17 inches of suit- 
able material; slope. 
Fair: 17 inches of suit- 
able material; slope. 


Poor: sandy__--....-.. 


Pond reservoir areas 


Seasonal high water 
table; Sfragipan at a 
depth of 13 inches; 
moderate seepage 
rate. 


Rapid seepage rate in 
substratum. 


Rapid seepage rate in 
substratum. 


Bedrock at a depth of 
10 to 20 inches; bed- 
rock allows seepage. 


Bedrock at a depth of 
20 to 40 inches; soil 
material has mod- 
erate seopage rate. 


Bedrock at a depth of 
20 to 40 inches; sandy 
material has rapid 
seepage rate. 


High water table; § 
rapid seepage rate in 
organic material; 
moderate seepage 
rate in substratum. 


High water table; rapid 
Seepage rate. 


Moderate seepage rate 5. 


Moderate seepage rate... 


Moderate seepage rate.. 


Seasonal high water 
table; rapid seepage 
rate, 


Soil features affecting— 


Embankments, dikes, 
and Jevecs 


Good compaction char- 
acteristics; moderate 
Seepage rate. 


Upper part has good 
compaction charac- 
teristics; substratum 
has poor compaction 
characteristics and 
rapid seepage rato. 

Upper part has good 
compaction charac- 
teristics; substratum 
has poor compaction 
characteristics and 
rapid seepage rate. 


Not suitable: less 
than 20 inches of 
material. 


Limited amount of 
material; modorate 
seepage rato, 


Limited amount of 
material; rapid seep- 
age rate. 


Organic material un- 
suitable; substratum 
has good stability. 


Organic material un- 
suitable; substratum 
has rapid seepage 
rate and is unstable, 


Good compaction char- 
acteristics; moderate 
seepage rate. 


Good compaction char- 
acteristics; moderate 
seepage rate, 

Good compaction char- 
acteristics; moderate 
seepage rate. 


Poor stability; rapid 
seepage rate; piping 
hazard. 


Drainage for crops 
and pasture 


Seasonal high water 
table; fragipan. 


Drainage not needed__. 


Drainage not needed__-_ 


Drainage not needed_.. 


Bedrock at a depth of 
20 to 40 inches. 


Bedrock at a depth of 
20 to 40 inches. 


High water table; or- 
ganic material un- 
stable in ditch banks; 
moderate permeabil- 
ity in loamy material. 


High water table; 
organic material and 
sandy material un- 
stable in ditch banks; 
sandy material flows 
when wet. 


Drainage not needed_.. 


Drainage not needed... 


Drainage not needed... 


Seasonal high water ta- 
ble; unstable in ditch 
banks; flows when 
wet. 


Irrigation 


Seasonal high water 
table; medium intake 
rate. 


Moderate available wa- 
ter capacity in upper 
part; moderate intake 
rate. 


Unfavorable topogra- 
phy; slopes are more 
than 6 percent. 


Bedrock at a depth of 
10 to 20 inches. 


Seasonal high water 
table; medium Intake 
rate. 


high water 
rapid intake 


Seasonal 
table; 
rate. 


High water table. 


High water table. 


Moderate available 
water capacity; medl- 
um water intake rate. 


Unfavorable topog- 
raphy; slopes are more 
than 6 percent. 

Unfavorable topogra- 
phy; slopes are more 
than 6 percent. 


Seasonal high water ta- 
ble; rapid intake rate. 
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—— ene a a ae eee reene se Ve ee ee Oe 
Degree and kind of limitations for— 7 
Soil series and map symbols ! 
Septic tank Sewage lagoons Shallow excavations Dwellings without Sanitary landfills Local roads and 
absorption ficlds basements (trench type) Streots 
Wallace: 
WIB 2.cceisoe 6h. Sebeeee 3 Slight or moderate:8,7 | Severe: very rapid Severe: sidewallin- | Slight______---..._2_.- Severe: very rapid 
variable cementa- permeability in stability. permeahility in 
tion in subsoil. substratum. substratum. 
Wi Deectu cee eke Moderate: variable | Severe: very rapid Severe: sidewall Moderate: slope..._-- Severe: very rapid Moderate: slope._.... 
cementation in sub- permeability in instability. permeability in 
soil; slope. substratum; slope. substratum. 
Wheatley: WM... 22-2. eee Severe: high water Severe: high water Sovere: high water Severe: high water Sovere: high water Severe: high water 
table. table. table. table. table. table. 
Yalmer: 
NMA Bscce esse tecckcetsoesess Severe:? moderately | Moderate: rapid Moderate: strong Slghtus sc. .ccess chs, Sil@hts cove deeseteed Slightiae 2sosuce.2cee 
slow permeability permeability above fragipan. 
in fragipan. a depth of 24 inches. 
Va D. osocsv eles teese Severe: moderately Severe: slope....__-- Moderate: strong Moderate: slope_.___- Slight .-..2--2-22-2-- Moderate: slope.._.. 
slow permeability fragipan. 
in fragipan; slope. 


SOIL SURVEY 


TaBLE 6.—Interpretations of 


1 Onsite deep studies of the underlying strata, water table, and hazard of aquifer poliu- 
tion and drainage into ground water need to be made for landfills deeper than 5 or 6 feet. 
2 Ineludes upper part of subsoil where subsoil is suitable. 


that have low strength when wet and they are the poorest 
soils for subgrade. 


Soil properties significant to engineering 


In table 5, the soil series and the symbol for each 
mapping unit are listed and estimates of properties signifi- 
cant to engineering are given. The estimated properties 
are those of the representative soil. Where test data are 
available, that information was used. Where tests were 
not performed, the estimates shown are based on com- 
parisons of the soils in the survey area with similar soils 
tested in other counties. Following are explanations of 
some of the columns in table 5. 

Soil hydrologic group is a rating of soils to give an 
estimate of direct runoff from rainfall. Soil properties are 
considered. that-influence the minimum rate of infiltration 
obtained for a bare soil after prolonged wetting. These 
properties are depth of the seasonal high water table, 
intake rate, and permeability after prolonged wetting. 
The soils are rated at four levels: A, low runoff poten- 
tial; B, moderately low runoff potential; C, moderately 
high runoff potential; and D, high runoff potential. 
Because of the factor of artificial drainage, some soils 
have several possible ratings, depending on the degree 
of actual drainage. 

Depth to bedrock is measured in inches from the surface 
and is the range in which bedrock is encountered in most 


§ Pollution fs a hazard in places because of rapid to very rapid permeability in the 
substratum, 
4 These soils contain gravel. 


areas of a particular soil. Some of the soils that have 
depth to bedrock shown as 60 inches or more may have 
inclusions of bedrock between depths of 40 and 60 inches 
in a given mapping unit. This inclusion is indicated in 
table 5 by footnotes. Bedrock is considered to be the 
sohd or fractured rock that generally underlies the soil. 
Depth to the seasonal high water table is the maximum 
height to which the water table rises during the year. 
The estimates are for soil material that has not been 
artificially drained. In general, the information in the 
table applies to a depth of 5 feet or less. During pro- 
longed wet or extremely dry periods, the depth com- 
monly is outside the range shown in table 5. Depth from 
the surface normally is given only for the major horizons 
of the representative soils for the series. Other horizons 
are listed if they have engineering properties significantly 
different from adjacent horizons. 
The estimated classification according to the textural 


_classification of the U.S. Department of Agriculture and 


according to the AASHTO and Unified classification sys- 
tems is given for each important layer. The figures showing 
the percentages of material passing through sieves Nos. 
4, 10, and 200 are rounded off to the nearest 5 percent. 
The percentage passing the No. 200 sieve approximates 
the combined amount of silt and clay in the soil. The 
percentage of coarse fragments larger than 3 inches in 
diameter is given in table 5 footnotes. 
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engineering properties of the soilse—Continued 
Suitability as a source of— Soil features affecting— 
Road fill Sand Topsoil 2 Pond reservoir areas Embankments, dikes, Drainage for crops Trrigation. 
and levees and pasture 

G000 «2s ves ele et see GO0d ns soescce.sheess oe Poor: sandy.......--- Rapid seepage rate; | Poor stability; rapid | Drainage not needed..| Very low available wa- 
will not hold water] seepage rate. ter capacity; rapid 
unless seal blanket is intake rate. 
used. 

Good 2. ses sceeeeee ee ese GO0d eos oe see Sees Poor: sandy-._------- Rapid seepage rate; | Poor stability; rapid | Drainage not needed...| Very low available wa- 
will not hold water seepage rate, ter capacity; rapid 
unless seal blanket is intake rate. 
used, 

Poor: high water table_| Fair:4 high water } Poor: poorly drained..| High watertable;rapid | Poor stability; rapid | High water table; ma- | High water table. 

table. seepage rate. secpage rate. terial unstable in 
ditch banks; flows 
when wet. 

G00dzw.2esee esses tae Poor: loamy ma-| Poor: sandy...-..-... Rapid secpage rate in } Upper material has | Drainagenotneeded...| Low available water 
terial at a depth of 20 upper part; moderate | poor stability and eapacity in upper 
to 40 inches. seepage rate in sub- rapid seepage rate; part; rapid intake 

stratum. substratum has good rate. 
stability and moderate 
seepage rate. 

GOOds.22.2cc4nesetazcese Poor: loamy material | Poor: sandy----.-.-.- Rapid seepage rate in |} Upper matertal has | Drainagenotneeded_..| Low available water 
at/a depth of 20 to 40 upper part; moder- poor stability and | capacity in upper 
inches. ate scepage rate in rapid seepage rate; part; rapid intake 

substratum. substratum has good rate. 
stability and moder- 
ate seepage rate. 


5 In places bedrock is at a depth of 40 to 60inchesin a given mapping unit delineation. 
© Some of the lower areas of these soils are moderately well drained and have a seasonal 
high water table botween depths of 3and 4 feet. 


In the column showing permeability are estimates of 
the rate at which water moves downward through undis- 
turbed soil material. The estimates are based mainly on 
texture, structure, and consistence of the soils. 

Available water capacity refers to the capacity of soils 
to hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of 
soil water at field capacity and the amount at wilting 
point. It is commonly expressed as inches of water per 
inch of soil, 

Reaction, as shown in table 5, is the measured range in 
pH values for each major horizon of the described repre- 
sentative soils as determined in the field. It indicates the 
acidity or alkalinity of the soils. A pH of 7.0, for example, 
indicates a neutral soil; a lower pH indicates acidity; and 
a higher value indicates alkalinity. 

Shrink-swell potential refers to the change in volume of 
the soil that results from a change in moisture content. 
The estimates are based mainly on the amount and kind 
of clay in the soil. 

The soils are also rated in table 5 according to the degree 
that they encourage the corrosion of conduits laid in them. 
Ratings are given for uncoated steel conduits and concrete 
conduits. The texture and natural drainage of a soil affect 
this potential through their influence on aeration, content 
of water, and movement of water. The pH of the soil also 
may be important. 


7 Some of the lower areas of these soils are moderately well drained and have a seasonal 
high watertable hetween a depth of 2and 3 feet. 


Engineering interpretations of the soils 


Engineering interpretations are given in table 6. ‘The 
data in this table apply to the representative profile 
described for the soil series in the section ‘Descriptions 
of the Soils.” 


Limitations of the soils for use as septic tank absorption 
fields and soil features that affect their use for this purpose 
are shown in table 6. Some of the limiting factors are 
permeability, depth to water table, depth to bedrock, 
flooding hazard, and relief. Soils that have somewhat poor 
drainage or poor drainage, a seasonal high water table, or 
slow permeability are poor sites. A sewage disposal system 
does not function properly in such soils. A percolation 
rate of 45 minutes per inch or less is desirable for a septic 
tank absorption field. This is equivalent to a permeability 
rate of 1.25 inches per hour. Permeability rates for the 
soils are given in table 5. 

The factors considered in determining the limitations of 
the soils for sewage lagoons are permeability, slope, depth 
to bedrock, depth to seasonal high water table, and organic 
matter content. These factors are mainly for the lagoon 
floor. The requirements for the dams or embankments 
are the same as for those considered in the column 
‘Rmbankments, dikes, and levees.” 


Features considered in determining limitations for 
shallow excavations, those that require trenching or 
excavating to a depth of 5 or 6 feet or less, are depth to 
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water table, slope, texture of material to be excavated, 
and depth to bedrock. 

The soils are also rated in table 6 as to their limitations 
for buildings that are no more than three stories high and 
that do not have basements. The limitations of the soils 
as a base for low buildings depend mainly on character- 
istics of the substratum, which generally provides the 
base for foundations. Ratings are therefore for the sub- 
stratum. Important factors considered in determining the 
limitations of the soils as foundations for low buildings 
are susceptibility to frost heaving, slope, depth to water 
table, depth to bedrock, and shrink-swell potential. 
Engineers and others should not apply specific values to 
the estimates given. 

In determining limitations of the soils for trench-type 
sanitary landfill, consideration is given to texture, per- 
meability, depth to seasonal high water table, and depth 
to bedrock. 

The entire soil profile was considered to determine the 
limitations of the soils for local roads and streets. The 
features shown in table 6 are for undisturbed soils without 
artificial drainage. Slope, depth to water table, suscepti- 
bility to frost action, shrink-swell potential, and depth to 
bedrock are some of the soil features considered. Addi- 
tional information can be obtained from data compiled 
by the State Highway Department of Michigan, which 
has rated the major soil series in the State for their 
suitability for highway construction. This information 
is in the “Field Manual) of Soil Engineering” (2). 

Ratings of the suitability of the soils as a source of 
roadfill are based on performance of soil material used as 
borrow for subgrade. Both the subsoil and substratum are 
rated if they have contrasting characteristics. The most 
suitable material is sand with enough fines for binding; 
the least suitable is clay. 

Ratings of suitability of the soils as a source of sand 
apply only to material within a depth of 5 feet. Some soils 
that are rated “unsuitable” in table 6 may have sand at 
a depth of more than 5 feet. In some of the soils, sand is 
at a depth of Jess than 5 feet and extends to a depth 
greater than 5 feet. Where suitability is questionable, 
the availability of the sand can be determined by diggin 
test pits. Soils that have potential as a source of grave 
are indicated by a footnote in table 6. 

The ratings for suitability of the soils as a source of 
topsoil were based largely on texture and content of 
organic matter. Topsoil material, preferably material 
rich in organic matter, is used to topdress back slopes, 
embankments, lawns, gardens, and the like. Both the 
surface layer and the upper part of the subsoil, where 
the subsoil is suitable, were considered in making these 
ratings. 

Factors for pond reservoir areas are those features and 
ualities of undisturbed soils that affect their suitability 
or water impoundments. The seepage rate of undisturbed 

soil material is the most important feature affecting 
pond reservoir areas. Features affecting embankments, 
dikes, and levees are compaction properties, stability, 
seepage rate after compaction, depth to bedrock, and 
the piping hazard. 

Listed under drainage of crops and pasture are features 
that affect the installation and performance of surface 
and subsurface drainage systems. Such features are tex- 
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ture, permeability, relief, restricting layers, and depth 
to water table. 

The major features affecting suitability of the soils 
for irrigation are available water capacity and rate of 
water intake. Also important are relief, the need for 
ees and depth to soil material that restricts growth 
of roots. 


Town and Country Planning 


Suburban residential development and accompanying 
extension of public utilities and establishment of business 
and recreational facilities create a need for information 
about soils. This information is somewhat different from 
the information needed for farming. Land appraisers, 
realtors, city planners, builders, and others need facts 
that will help them to determine what sites are suitable 
for homes and other buildings and what areas are better 
suited to other uses. This section provides information 
for homeowners who want to landscape their property 
and to protect it against the erosion hazards of built-up 
communities. 


Residential development 


Soil properties have an important effect on the suit- 
ability of a site for residential development, whether for 
a subdivision or for an individual home. Soil drainage, 
permeability, stability of the soil material, depth to bed- 
rock, frequency of flooding, slope, and the hazard of 
erosion are important considerations. 

As slope becomes steeper, the hazard of erosion increases, 


-as does the susceptibility to land slippage. Layout and 


construction of streets and utilities also become more 
difficult. 

Such soils as Brevort, Ensley, and Roscommon soils are 
poorly drained and have a high water table unless drained. 
Dry basements are difficult to maintain in these wet soils. 

The section “Descriptions of the Soils” furnishes infor- 
mation on drainage and other features of the soils. The 
high water table hinders the proper functioning of septic 
tank absorption fields and can result in unsanitary 
conditions. 

The rate at which water moves downward through the 
soil influences the soil’s suitability for septic tank absorp- 
tion fields. Information regarding this feature is listed in 
the column “permeability” in table 5. Such soils as Nester 
soils have moderately slow permeability and have severe 
limitations for septic tank absorption fields. Sandy soils 
that have rapid or very rapid permeability, including 
Eastport, Rubicon, or Shelldrake soils, allow unfiltered 
effluent to reach the water table and thus contaminate 
shallow water supplies. The column “septic tank absorp- 
tion fields” in table 6, furnishes information about the 
features of the soils that affect their use for disposal of 
sewage. 

Some soils provide good foundations for houses, but 
others do not. The columns “shrink-swell potential’ in 
table 5, and “dwellings without basements” in table 6, 
will help in selecting soils that have few limitations for 
foundations. Such soils as Blue Lake, Emmet, and Kal- 
kaska soils provide good foundations. The Carbondale, 
Lupton, Rifle, and Tawas soils have severe limitations for 
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foundations because of the presence of unstable organic 
material. 


The alluvial soils are subject to flooding and, as a 
result, have severe limitations for homes. 

Of special interest to homeowners and developers is the 
suitability of the soils for streets, driveways, and sidewalks. 
Soils of high silt content, including Bohemian and Nester 
soils, are subject to frost heaving. Concrete cracks readily 
if placed on these soils without first covering the surface of 
the soil with sandy and gravelly material. Soils that have 
a high water content and soils that have a high content 
of clay also cause pavements and sidewalks to crack and 
shift excessively. 


The poorly drained Carbondale, Lupton, Rifle, and 
Tawas soils settle readily, especially after drainage. "This 
settling causes cracking of pavement and an uneven 
surface. The columns “shrink-swell potential,’ in table 
5, and “roadfill and local roads and streets,” in table 6, 
will provide useful information about the use of soils for 
streets, driveways, and sidewalks. 


Water mains, gas pipelines, communication lines, and 
sewerlines, which are buried in the soil, may corrode and 
break unless protected against certain electrobiochemical 
reactions. The reactions result from the inherent properties 
of the soil and differ according to the kind of soil. 


All metals corrode to some degree when buried in the 
soil, and some metals corrode more rapidly in some soils 
than in others. Corrosivity is influenced by physical, 
chemical, electrical, and biological characteristics of the 
soil; for example, oxygen concentration, concentration of 
anerobic bacteria, and moisture content. Design and con- 
struction also have an influence. The likelihood of corro- 
sion is intensified by connecting dissimilar metals, by 
burying metal structures at varying depths, and by ex- 
tending pipelines through different kinds of soil. 

In soils that have a high shrink-swell potential, stresses 
created by volume changes can break cast iron pipe. To 
prevent breakage, it may be necessary to cushion the 
pipes with sandy material. The column “shrink-swell 
potential” in table 5, furnishes estimates of the volume 
changes of the soils on wetting and drying. The column 
“corrosivity” in table 5, gives a general rating of the soils 
for corrosion potential. 

In the construction of underground utility lines, depth 
to bedrock is an important factor. Ensign and Ruse soils 
are underlain by limestone bedrock at a depth of 10 to 
20 inches. Longrie and Sundell soils are underlain by 
limestone at a depth of 20 to 40 inches. Information 
regarding this feature is listed, under the column ‘depth 
to bedrock” in table 5. 

Erosion and the resulting accumulation of sediment 
are serious concerns when planning construction on 
sloping soils. Because of the compaction of soil material 
during construction and the increased surface covered 
by pavement, runoff from built-up areas is likely to be 
2 to 10 times as much as that from areas in farms or in 
trees. The runoff concentrates in streets and gutters, 
instead of flowing into natural waterways, and the result 
is flooding and deposition of sediment in lower areas. 
Sloping to steep areas of Bohemian, Onaway, and Trenary 
soils are especially subject to rapid runoff and severe 
erosion. 


Some erosion-control measures that will help protect 
small residential tracts are— 


1. Locating driveways, walks, and fences on the 
contour, if feasible, or straight across the slope. 

2. Grading to make the surface level or gently 
sloping. The topsoil can be removed prior to 
crading and later used for topsoil. 

3. Building diversions that will intercept runoff and 
keep it from flowing over erodible areas. 

4, Constructing or improving waterways to pre- 
vent the formation of gullies. 

5. Draining seep areas and waterlogged areas with 
tile drains or other facilities. 


Homeowners and landscape architects need to know 
what kinds of soil are present in an area to be able to 
select flowers, shrubs, and trees for landscaping. 

The ideal soils for yard and garden plants are those that 
have a deep root zone, a loamy texture, a balanced supply 
of plant nutrients, an adequate amount of organic matter, 
adequate available moisture capacity, good drainage, 
and structure that allows free movement of water. Emmet, 
Onaway, Trenary, and Chatham soils closely approach 
the ideal soil. 

Such soils as Eastport, Grayling, Rubicon, and Shell- 
drake soils are sandy and droughty. Lawns and shrubs 
dry up quickly in these soils during dry periods unless 
they are watered frequently. 

The poorly drained soils are difficult to work when wet 
and the surface is hard and cloddy when it dries. Seeding 
of lawns is difficult on these soils once they are disturbed 
in construction. 

The section “Management by Capability Units” gives 
information that can be helpful in landscaping. Informa- 
tion given in the column ‘Drainage for crops and pasture” 
in table 6 will be useful. 


Public health 


Soil data have many applications to public health 
problems, including the problems of sewage disposal, 
maintenance of a pure water supply, prevention of 
disease, and provision of safe and adequate shelter. 

Sewage lagoons, septic tank systems, and sewerlines 
need to be located and constructed so that seepage or 
drainage from them cannot pollute water supplies. Leak- 
age from sewage lagoons built of unsuitable soil material 
is one source of pollution. The sandy Eastport, Grayling, 
Rubicon, and Shelldrake soils have rapid or very rapid 
permeability and may allow leakage. Wells, streams, and 
lakes can become contaminated by runoff from clogged 
absorption fields, and rapid percolation of septic tank 
effluent can result in pollution of shallow underground 
water supplies. Table 6 gives limitations on each soil for 
sewage lagoons, septic tank absorption fields, and shallow 
excavations. The soil maps show the major drainageways 
of the survey area and can be used as a general guide in 
locating filter fields. 

In selecting sites for sanitary landfills, it is important 
to consider the topography, depth to bedrock, and drain- 
age of an area and the characteristics of the soils, in- 
cluding texture, permeability, reaction, and the nature of 
the underlying material. The soil map helps to locate 
sites and identify the soils. Table 6 gives limitations to 
use of each soil for sanitary landfills. 
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The stability of the soils is of major importance in the 
location of sewerlines. If the gradeline is interrupted, the 
sewage system breaks down and a public health hazard 
results. Table 5 provides information on shrink-swell 
potential and corrosivity. 

Mosquitoes and other disease-carrying insects breed in 
stagnant water. By use of the soil map and the soil 
descriptions in this survey, it is possible to identify areas 
subject to flooding and areas likely to be ponded from 
time to time because of nearly level relicf or poor internal 
drainage. Once these potential trouble areas are located, 
the health hazard can be controlled by spraying to elim- 
inate insects and installing drainage systems to remove the 
standing water that attracts insects. 


Recreation 


Recreation is a major industry in Delta County and 
Hiawatha National Forest of Alger and Schoolcraft 
Counties. All east-west traffic in the Upper Peninsula 
must pass through the survey area. A network of good 
roads and trails provides access to recreational areas. 

Within the survey area are the Hiawatha National 
Forest, Bay De Noc State Forest, Fayette State Park, 
Palms Book State Park, and part of the Pictured Rocks 
National Lakeshore. More than 540,000 acres of State 
and Federal land is in the survey area. 

Many campgrounds and access sites are maintained by 
the Forest Service and the Michigan Department of 
Natural Resources. In addition to 200 lakes more than 10 
acres in size, the survey area offers good fishing in its 
streams and in the bays of Lake Michigan and Lake 
Superior. The area also supports a large deer population 
and a variety of small game. 

The kind of soil is an important factor in determining 
the type and location of recreational facilities that can be 
developed. The soil map at the back of this survey pro- 
vides fundamental information needed in recreational 
planning. Many soils have severe limitations for camp- 
sites, play areas, picnic areas, and riding trails; other 
soils are highly desirable for such uses. 

In this section the soils of the survey aren are evaluated 
in terms of their limitations for recreational facilities. 
The soils have been placed in 12 recreation groups. Each 
group contains soils that have similar characteristics and 
similar limitations for recreational uses. The groups are 
rated according to their degree of limitations for the follow- 
ing four major uses: 

icnie areas are used for picnicking and as extensive 
play areas. The most desirable soils have nearly level to 
gently sloping topography, good drainage, freedom from 
flooding during periods of use, texture and consistence 
that provide a firm surface, and ability to support good 
plant cover. They should also be free of stones. 

Intensive play and sport areas are developed for such use 
as playgrounds and athletic fields and for such organized 
games as baseball, tennis, and volleyball. All areas are 
subject to heavy foot traffic. They require a level or nearly 
level surface, good drainage, freedom from flooding, and 
texture and consistence that provide a firm surface. 
Areas should be free of coarse fragments and stones. The 
soils should be able to support a good turf. 

Intensive camp sites are suitable for tent and camp 
trailer sites, and the accompanying activities of outdoor 
living, that are frequently used during the camping season. 
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Desirable areas require little site preparation. They should 
be suitable as unsurfaced parking areas for cars and camp 
trailers, for heavy foot traffic, and for vehicular traffic. 
Factors considered are wetness and hazard of flooding, 
permeability, slope, surface soil texture, coarse fragments, 
and stoniness. Suitability of the soil for supporting vegeta- 
tion should be considered in the final evaluation. 

Paths and trails are areas that are to be used for trails, 
cross-country hiking, bridle paths, and other intensive 
uses that require the movement of people. It is assumed 
these areas will be used as they occur in nature and that 
little soil will be moved to permit this use. The most 
desirable soils from a physical standpoint have good traffic- 
ability. They are well drained, loamy in texture, and nearly 
level to slopmg. They have good stability, are not subject 
to erosion, and are free of coarse fragments and stones. 
Consideration should be given to placement of paths and 
trails on the contour in sloping areas to help control 
erosion. Variability in slope gradient on paths and trails 
may serve to enhance interest, but slopes should not 
exceed 12 percent for long distances. 

Ratings are expressed in terms of degrees of limitations. 
Soils that are relatively free of limitations or that have 
limitations easy to overcome are rated slight. Soils that 
have limitations that need to be recognized but can be 
overcome with good management and careful design are 
rated moderate. Soils that have limitations severe enough 
to make their use questionable are rated severe. Soils that 
need extreme measures to overcome the limitations and 
whose use generally is unsound or not practical are rated 
very severe. The ratings are based on soil limitations only 
and do not consider such features as kind of vegetation, 
presence of Inkes, location, or other features that may 
affect. the desirability of a site. The ratings do not imply 
that a soil that has a severe limitation cannot be-put to a 
practical use if enough expense is incurred to overcome 
the limitation. 

The material in this section is intended to provide a 
general guide in the location and development of parks 
and recreational areas. This material is not a substitute 
for detailed investigation of specific sites. 

Additional information that may be helpful to those 
interested in areas for recreational development is avail- 
able in the sections “Descriptions of the Soils,” “Wildlife,” 
and ‘Engineering Uses of the Soils.” 

To find the recreation group in which a soil is placed, 
refer to the ‘‘Guide to Mapping Units.” 

RECREATION GROUP 1 

This group consists mainly of nearly level to gently 
sloping, well drained or moderately weil drained, droughty 
sands, some of which are underlain by loam, gravel, or 
bedrock. 

Turf is difficult to establish and to maintain on the 
soils in this group. The soils are droughty and have low 
natural fertility. These soils dry out very rapidly in 
spring and after periods of heavy rain. They are subject 
to soil blowing when dry if the surface is exposed. These 
soils have good bearing capacity for foot traffic when 
moist, but they are loose and difficult to walk on when 
dry. 

Sandy texture and droughtiness are major limitations 
to use of these soils for recreation. The soils have moder- 
ate limitations for paths and trails. Extensive leveling 


DELTA COUNTY AND HIAWATHA NATIONAL FOREST OF ALGER AND SCHOOLCRAFT COUNTIES, MICHIGAN 


is needed for preparing intensive play and sports areas 
where slopes are more than 2 percent. 

Some areas of these soils have severe limitations for 
some of the recreational uses. They are not so well suited 
to intensive play and sport areas as other areas of this 
group, but they can be easily adapted for the other uses, 
Also mosquitoes are more of a nuisance in these areas 
than in other areas of this group. 


RECREATION GROUP 2 


This group consists of nearly level to gently sloping, 
well drained or moderately well drained loamy sands and 
sands or loamy sands underlain by gravelly or loamy 
material. 

Turf is somewhat difficult to establish and to maintain 
on the soils in this group. The soils dry out rapidly in 
spring and after periods of heavy rain. These soils have 
good bearing capacity for foot traffic. The surface layer 
is loose and dusty in some areas. 

Droughtiness is the major limitation to the use of these 
soils for recreation. The soils have slight limitations for 
picnic areas. Limitations are slight to moderate for play 
and sports areas, but where slopes are more than 2 
percent, extensive leveling is needed when preparing 
intensive play and sports areas. Limitations are slight for 
camp areas and slight to moderate for paths and trails. 


RECREATION GROUP 3 


This group consists mainly of sloping to moderately 
steep, well drained or moderately well drained sands and 
loamy sands and of sands and loamy sands underlain by 
gravelly or loamy material or bedrock. 

Turf is difficult to establish and to maintain on the soils 
in this group. The soils are somewhat droughty, and they 
are more susceptible to erosion than similar soils that are 
less steep. They dry out rapidly in spring and after 
periods of heavy rain. They have good bearing capacity 
for foot traffic. The surface layer is loose and dusty in 
some areas. 

Droughtiness, steepness of slope, and susceptibility to 
erosion are the major limitations to the use of these soils 
for recreation. The soils have moderate to severe limita- 
tions for picnic areas. Where slopes are more than 12 
percent, limitations are severe for the placement of tables 
and grills for picnicking. Limitations are severe for in- 
tensive play and sports areas, because the steep slopes 
necessitate extensive excavating and land shaping when 
preparing such areas. Limitations are moderate to severe 
for camp areas. Where slopes are more than 8 percent, 
limitations are severe for the placement of tents and camp- 
ing trailers. Limitations are moderate to severe for paths 
and trails. In sloping areas, paths and trails need to be 
placed on the contour to reduce the risk of erosion. Where 
slopes are very steep, and where they face south, areas of 
hilly fine sands have very severe limitations to use for 
all recreational purposes. 


RECREATION GROUP 4 


This group consists of nearly level to gently sloping, 
well drained or moderately well drained loams, some of 
which are underlain by gravelly or sandy material or 
bedrock. 

Turf is generally easy to establish and maintain on the 
soils in this group. Some of the soils that are underlain 
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by sand or gravel tend to become droughty in summer. The 
surface layer becomes soft and muddy for short periods 
after heavy rains, but generally these soils dry out rapidly 
after rains. The nearly level soils dry out more slowly in 


spring than the gently sloping soils. These soils have good 


bearing capacity for foot traffic. 

These soils have slight limitations for use as picnic 
areas. Limitations are slight to moderate for play and 
sports areas, but where slopes are more than 2 percent, 
extensive leveling is required for intensive play and sports 
areas. Limitations are slight for camp areas and for paths 
and trails. 

RECREATION GROUP 5 

This group consists of nearly level to gently sloping, 
well drained or moderately well drained soils that have a 
surface layer of silt loam. 

Turf is easy to establish and maintain. These soils dry 
out slowly in spring and after heavy rains. Water stands 
on. the surface of the nearly level areas for short periods 
after heavy rains. When wet, the surface layer is soft and 
muddy and has poor bearing capacity for supporting 
foot traffic. 

Moderately slow permeability and a silty surface layer 
are the major limitations to the use of these soils for 
recreation. The soils have moderate limitations for picnic 
areas, camp areas, and paths and trails. Limitations are 
moderate for play and sports areas, but where slopes are 
more than 2 percent, extensive leveling is required for 
intensive play and sports areas. 


RECREATION GROUP 6 


This group consists mainly of sloping to moderately 
steep, well drained or moderately well drained loams, 
some of which are underlain by sand, gravel, or sandstone 
bedrock. 

Turf is somewhat difficult to establish on the soils in 
this group because of steepness and susceptibility to ero- 
sion. These soils generally dry out rapidly in spring and 
after periods of heavy rain, but the nearly level soils dry 
out more slowly. Rimoff is slow to rapid, depending on 
the amount and kind of plant cover. These soils have good 
bearing capacity for foot traffic, but some of them are 
slippery when wet. ; 

Steepness of slope and susceptibility to erosion are the 
major limitations to the use of these soils for recreation. 
The soils have moderate limitations for use as pienic 
aveas. Where slopes are more than 15 percent, limitations 
are severe for placement of tables and grills for picnicking. 
Limitations for play and sports areas are severe because 
the steep slopes necessitate extensive leveling and land 
shaping when preparing such areas. Limitations are mod- 
erate to severe for camp areas. Where slopes are more than 
8 percent, limitations are severe for the placement of tents 
and trailers. Limitations are slight to severe for paths and 
trails. In sloping areas, paths and trails need to be placed 
on the contour to reduce the risk of erosion. 


RECREATION GROUP 7 


This group consists of steep and very steep, well drained 
or moderately well drained sands to loams. 

These soils dry out rapidly in spring and after periods 
of rain. Runoff is medium to rapid, depending on the soil 
texture and the amount and kind of plant cover. The 
hazard of erosion is very severe. 
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Steepness and the hazard of erosion are the major 
limitations to the use of these soils for recreation. These 
soils have very severe limitations for picnic areas, play 
and sports areas, and camp areas. The steep slopes severely 
limit the placement of tents, trailers, tables, and grills. 
Very extensive grading and shaping are required for in- 
tensive play areas. Limitations are moderate to severe 
for paths and trails. Paths and trails need to be placed 
on the contour to help reduce the risk of erosion and to 
facilitate use. 

Many areas of these soils offer scenic views of the 
landscape. These soils are the most suitable sites for ski 
hills in the survey area. 


RECREATION GROUP 8 


This group consists mainly of nearly level to gently 
sloping, somewhat poorly drained sands, loamy sands, and 
sandy loams. Some of these soils are underlain by bedrock 
at a moderate depth. 

Turf is generally easy to establish and maintain on the 
soils in this group, except on those that have a cemented 
layer. These soils have a seasonal high water table that 
generally is at a depth of 1 to 2 feet in winter and in 
spring but drops to a depth of 4 or 5 feet in summer, 
Runoff is slow, and water stands in depressions during 
wet periods. These soils dry out slowly in spring and after 
some periods of rain. When wet, the surface layer is soft 
and muddy. When dry, these soils have good bearing 
capacity for foot traffic. 

Barsodal wetness is the major limitation to the use of 
these soils for recreation. These soils have moderate 
limitations for pienic areas, play and sports areas, camp 
areas, and paths and trails. 

Mosquitoes and other insects are problems on the soils 
of this group. 
RECREATION GROUP 8 

This group consists mainly of nearly level to gently 
sloping, somewhat poorly drained soils that have a surface 
layer of silt loam or fine sandy loam. 

Turf is generally easy to establish and maintain on the 
soils in this group. These soils have a seasonal high water 
table that generally is at a depth of 1 to 2 feet in winter 
and in spring but drops to a depth of 4 or 5 feet in sum- 
mer. Runoff is slow, and in wet periods water stands in 
depressions. These soils dry out slowly in spring and after 
periods of rain. The surface layer is soft and muddy when 
wet. 

Seasonal wetness, restricted permeability, and poor 
trafficability for foot and vehicle traffic are the major 
limitations to the use of these soils for recreation. These 
soils have severe limitations for picnic areas, play and 
sports areas, and camp areas and moderate limitations 
for paths and trails. 

Mosquitoes and other insects are problems on these 


soils. 
RECREATION GROUP 10 


This group consists mainly of nearly level, poorly 
drained mineral soils. The soils are in depressions. 

These soils have a seasonal high water table that is 
near the surface in winter and in spring and drops slowly 
in summer. In most areas the water table drops to a 
depth of 2 or 8 feet late in summer. Runoff is slow or very 
slow, and water stands for long periods in spring and after 
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heavy rains. These soils dry out slowly. Many of these 
soils have a mucky or silty surface layer that is soft and 
muddy when wet and dusty when dry. 

Wetness is the major limitation to the use of these soils 
for recreation. Limitations are severe for picnic areas, 
play and sports areas, camp areas, and paths and trails. 

These soils are breeding grounds for mosquitoes and 
other insects. The insect problem is very severe late in 
spring and early in summer. 


RECREATION GROUP 11 

This group consists of nearly level, very poorly drained 
organic soils. These soils are in depressions. 

Turf is difficult to maintain on the soils in this group. 
The soils have a high water table that is at or near the 
surface much of the year. It drops to a depth of about 
2 feet in some areas during extended dry periods. Runoff 
is very slow or ponded. Water stands for long periods in 
spring. 

These soils have very poor bearing capacity for traffic 
when wet. When dry, the organic material is subject to 
burning and blowing and it becomes dusty and dirty. 
The hazard of windthrow is severe on these soils. 

_ Wetness and unstable organic material are the major 
limitations to the use of these soils for recreation. ‘These 
soils have very severe limitations to use for picnic areas, 
play and sports areas, camp areas, and paths and trails. 

These soils are breeding grounds for mosquitoes and 
other insects. The insect problem is very severe late in 
spring and in summer. 


RECREATION GROUP 12 


This group consists of nearly level to moderately 
steep, well drained or moderately well drained sands, 
gravelly sandy loams, sandy loams, and fine sandy loams 
that are very shallow to moderately deep over bedrock 
or gravelly material. 

Turf is generally difficult to establish and maintain 
on the soils in this group, because of stoniness and 
droughtiness. These soils, except those in localized small 
depressions, generally dry out rapidly in spring and 
after periods of heavy rain. They have good bearing 
capacity for foot and vehicle traffic. Some stony areas 
impede traflic. 

Shallow soil depth and stoniness generally are the major 
limitations to the use of these soils for recreation, but 
wetness is a limitation in some areas. The soils generally 
have slight to moderate limitations for picmic areas, 
very severe limitations for play and sports areas, moderate 
to severe limitations for camp areas, and slight to mod- 
erate limitations for paths and trails. Where slope is more 
than 2 percent, the soils have severe limitations for 
intensive sports areas. Where slope is more than 8 percent, 
limitations are severe for placement of tents and trailers. 
These areas cannot be leveled by grading, because of 
the shallow depth to bedrock. 

Some areas of the soils in this group are ideally located 
along Lake Michigan, but they are cobbly and droughty 
and are not suited to camp areas and to play and sports 
areas. Tent stakes will not hold in them. Some areas of 
these soils are soft and muddy after periods of heavy 
rain. 
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Formation and Classification 
of the Soils’ 


This section discusses the factors that have affected 
formation of soils in this survey area, and it tells how the 
main soil-forming processes have interacted to produce 
the various kinds of soil. Then the current system of soil 
classification used in the United States is explained, and 
the soil series represented in the survey area are placed 
in some of the categories of this system. The soil series 
of the survey area, including a profile representative of 
each series, are described in the section ‘Descriptions of 
the Soils.” 


Factors of Soil Formation 


Soils are produced by the interaction of five major 
factors of soil formation. These factors are: (1) the physical 
and mineralogical composition of the parent materials; 
(2) the climate under which the soil material has accumu- 
lated and existed since accumulation; (3) the plant and 
animal life on and in the soil; (4) the relief, or topography, 
of the landscape; and (5) the length of time the forces of 
soil development have acted on the soil material. 

Climate and vegetation are active factors of soil forma- 
tion. They act on the parent material that has accumulated 
through various geologic processes, and they slowly 
change it into a natural soil body with genetically related 
layers called horizons. The effects of chmate and vegeta- 
tion are conditioned by relief. The parent material also 
affects the kind of profile that is formed, and in extreme 
cases, such as in very young soils, it determines it almost 
entirely. Finally, time is needed for the parent material 
to be changed into a soil profile. It may be long or short, 
but some time is always required for horizon differentia-~ 
tion. Usually a long time is required for the development 
of distinct horizons that differ in texture. Differences in 
organic-matter content, on the other hand, can be pro- 
duced more rapidly. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effect of any one unless conditions are 
specified for the other four. Many of the processes of soil 
development and the results of the various combinations 
are unknown. 

Parent material —Parent material is the unconsolidated 
mass from which a soil is formed. It determines the limits of 
the inorganic chemical and mineralogical composition of 
the soil. In Delta County and Hiawatha National Forest of 
Alger and Schoolcraft Counties, nearly all the parent 
material was deposited by the glaciers or melt waters from 
glaciers, or by glacial lakes. Texture of the parent 
material was gravel, sand, loam, clay, and organic ma- 
terial. The materials were deposited on outwash plains, 
till plains, lake plains, moraines, flood plains, and in 
glacial drainageways. 

Figure 20 shows the major geological features of the 
survey area. Kalkaska, Rubicon, and Kiva soils are 
examples of soils in the survey area that formed on out- 


5h. W. Jounson, State soil scientist, and H. R. Sincuarr, sr., 
assistant State soil scientist, Soil Conservation Service, assisted 
in the preparation of this section, 
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wash plains or in glacial drainageways. Blue Lake and 
Munising soils commonly formed on moraines. Soils that 
commonly formed on till plains in the survey area in-~ 
clude Onaway and Trenary soils. The soil mantle ranges 
from several inches to more than 100 feet in thickness. 
Limestone bedrock is at a shallow depth along Lake 
Michigan, and sandstone is at a shallow depth in many 
areas near Lake Superior. 

Climate —The climate of Delta County and Hiawatha 
National Forest of Alger and Schoolcraft Counties is cool 
and humid. Climate is relatively uniform throughout the 
survey area. ‘The differences in the soils of the survey area 
are not the result of climatic differences. For more detailed 
information on the climate of the survey area, see the 
subsection “Climate” in the section “General Nature of 
the Area.” 

Plant and animal life-—Plants, animals, insects, bac- 
teria, and fungi are important in the formation of soils. 
Gains in organic matter and nitrogen in the soil, gains or 
losses in plant nutrients, and changes in structure and 
porosity are among the changes caused by living or- 
ganisms. Vegetation, dominantly hardwood and coniferous 
trees, has affected soil formation in the survey area more 
than other living organisms. 

Relief —Relief affects soil formation through its influ- 
ence on drainage, erosion, plant cover, and soil tempera- 
ture. Delta County and Hiawatha National Forest of 
Alger and Schoolcraft Counties have an extremely 
variable relief, ranging from depressions to steep hills. In 
the hilly areas the local relief is as much as 150 to 200 
feet and slope is as much as 40 percent. On the large 
plains, slope is less than 2 percent. Many small, nearly 
level areas are interspersed throughout the undulating 
and hilly areas. The nearly level areas receive runoff from 
the sloping areas. The water table is at or near the surface 
in depressional areas and in some level areas. Organic 
deposits have commonly accumulated in some poorly 
drained areas. The soils in depressions are somewhat 
poorly drained or poorly drained and have a high water 
table. Carbondale, Lupton, and Rifle soils are examples of 
the organic soils in the survey area. Charlevoix and 
Au Gres soils are examples of somewhat poorly drained 
soils, and Ensley and Roscommon soils are examples of 
poorly drained soils. 

Time.—A long time is needed for the formation of 
distinct textural horizons in soils, but organic-matter 
content changes more rapidly. The differences in length 
of time that parent materials have been in place, there- 
fore, are commonly reflected in the degree and kind of 
development of the soil profile. 

The soils of the survey area range from a few years in 
age to more than 10,000 years. The younger soils have 
very little profile development, and the older soils have 
well-expressed soil horizons. 

Alluvial soils are examples of young soils that lack 
development. Except for darkening of the surface layer, 
these soils retain most of the characteristics of their 
parent material as it was deposited by overflowing streams. 
Kalkaska soils are examples of older soils that have well- 
expressed soil horizons. 
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Figure 20.—Surface geology of Delta County and Hiawatha National Forest of Alger and Schoolcraft Counties. 
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Processes of Soil Formation 


Several processes were involved in the formation of soil 
horizons in the soils of Delta County and Hiawatha Na- 
tional Forest of Alger and Schoolcraft Counties. These 
processes are: (1) accumulation of organic matter, (2) 
leaching of lime (calcium carbonates) and other bases, (3) 
reduction and transfer of iron, and (4) formation and 
translocation of silicate clay minerals. In most soils of 
Delta County and Hiawatha National Forest of Alger 
and Schoolcraft Counties, more than one of these pro- 
cesses has been active in the development of-the horizons. 

Organic matter has accumulated at the surface to form 
an Al horizon. The Al horizon is mixed into a plow layer, 
or the Ap horizon. The soils of Delta County and Hiawatha 
National Forest of Alger and Schoolcraft Counties have a 
surface layer that ranges from high to low in content of 
organic matter. The Nahma series is an example of soils 
that have a high content of organic matter in the surface 
layer, whereas Grayling soils have a low content of 
organic matter in the surface layer. 

Leaching of carbonates and other bases has oceurred in 
most of the soils in the survey area. Soil scientists generally 
agree that leaching of bases in soils usually precedes 
translocation of silicate clay minerals. Many of the soils 
are moderately leached to strongly leached, which has 
contributed to the development of soil horizons. For 
example, the Mancelona soils are leached of carbonates to 
a depth of 24 inches, whereas Alpena soils are leached to a 
depth of only 7 inches. The differences in the depth of 
Jeaching are a result of time, which is discussed in the 
section ‘Factors of Soil Formation.” 

Reduction and transfer of iron, a process called gleying, 
is evident in the somewhat poorly drained to very poorly 
drained soils. The gray color of the subsoil indicates a 
reduction and loss of iron. Deford soils are an example of 
soils in which the process has occurred. Some horizons 
have mottles, indicating a segregation of iron. This 
process has taken place in Bowers soils. 
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In some soils the translocation of clay minerals has 
contributed to horizon development. The cluviated A2 
horizon above the illuviated B horizon has a platy struc- 
ture, is lower in content of clay, and commonly is lighter 
in color. The B horizon commonly has an accumulation of 
clay in the form of clay films in pores and on faces of 
peds. Such a B horizon was probably leached of carbonates 
and soluble salts to a considerable extent before trans- 
location of silicate clay took place. Leaching of bases and 
translocation of silicate clays are among the more im- 
portant processes in horizon differentiation. Nester 
soils are an example of soils that have translocated silicate 
clays accumulated in the B horizon in the form of clay 
films. 

In some soils of the survey area, iron, aluminum, and 
humus have moved from the surface layer to the B 
horizon. Kalkaska and Mancelona soils are examples of 
such soils. 


Classification of Soils 


Soils are classified so that their significant characteris- 
tics can be more easily remembered. Classification enables 
us to assemble knowledge about the soils, to see their 
relationship to one another and to the whole environment, 
and to develop principles that help us understand their 
behavior and their response to manipulation. First, 
through classification, and then through use of soil maps, 
we can apply our knowledge of soils to small specific areas 
or large tracts of land. : 

The classification system currently used was adopted by 
the National Cooperative Soil Survey in 1965. This system 
is under continual study. Therefore, readers interested. in 
the development of the current system should search the 
latest available literature (7). In table 7 the soil series in 
the survey area are placed in some categories of the 
current system. 


Tasie 7.—Classification of soi series 


Subgroup Order 


Series Family 

Alpena: 2: see cceceue see. Sandy-skeletal, mixed..---...---.----- 
Angelica__-------------- Fine-loamy, mixed, nonacid, frigid___--- 
Au Gres_..2.-_--------- Sandy, mixed, frigid___.--___-_--------- 
Au Gres, gravelly subsoil | Sandy, mixed, frigid..---------------- 

variant. 
Blue Lake-------------- Sandy, mixed, frigid...---.----------- 
Bohemian_----.-------- Fine-loamy, mixed, frigid 
WOWEIS on ecole eee Piney HAC Lo won a koe ae en oe, 
Brevorts.c2.scceeneees se Sandy over loamy, mixed, nonacid, frigid 
Brimley. ..s¢ 2240-0 ces2 Fine-loamy, mixed, frigid._._--__--_-- 
Bruce, coarse variant... —- Coarse-loamy, mixed, nonacid, frigid____ 
Butte. scceetaeeceuaues Loamy, mixed, nonacid, frigid___--._--- 
Carbondale. ._---------- BUICs jc eo Soe ce eos ieee ee cme 
Cathros< st. cceccineed Loamy, mixed, cuic.-...--.---2------- 
Charlevoix._------------ Coarse-loamy, mixed, frigid_.-.---.-_-- 
Chatham. -_-_- Coarse-loamy, mixed, frigid-...--___-- 
Chippeny PLLC Soper cao ae Bata 
Croswell..2- 5.2.2 22se5- Sandy, mixed, frigid 
Dawson-_--.------------ Sandy or sandy-skeletal, mixed, dysic_.. 
Deerton..---.---------- Sandy, mixed, frigid-_--.-.----------- 
Deford2 22200 i4e-s2-034 Mixed, frigid-__-_-_---_-- a 
Duelo wn cacee oben hens le Sandy, mixed, frigid--_.- 
Fast Lake...---.------- Sandy, mixed, frigid--_--------------- 


See footnotes at end of table. 


Udorthentic Haploborolls....----- Mollisols, 


te een e et Aeric Haplaquepts--_.----------| Inceptisols. 
Ser Roa aN toon Entice Haplaquods..-_....--.----| Spodosols. 
lature a tae Entic Haplaquods__-_..---.-----| Spodosols. 
Be ieg ests weal Alfic Haplorthods ?_..._._-.---_-] Spodosols. 
Alfic Haplorthods..-.----.--_---- Spodosols. 
owed iicscra ead Aquic Wutroboralfs §_._-.._-.-.-.-] Alfisols. 
Lala padtod a Mollic Haplaquents 4_____-.-----| Tintisols. 
tS a ote ete ea Alfic Haplaquods_.----.-.-.-----} Spodosols. 
able tb tene Aeric Haplaquepts..---_-_-..--.-}! Inceptisols. 


Lithic Haplaquepts 5._-..-.------ Inceptisols. 


Behe ech, Sater Hemic Borosaprists...._.-.----.-] Histosols. 
aida ee och Terric Borosaprists_.-..-.._.-----| Hlistosols. 
aoa aE Po es Alfic Haplaquods___.-_----------} Spodosols. 
Em ete gaaes Typic Haplorthods__----__-.----] Spodosols. 
Lithic Borosaprists_--.-_-.------ Fistosols. 
Entice Haplorthods_.-__--------- Spodosols. 
©, arate tegen. Terric Borosaprists.-.....--.----| Hlistosols. 
Sie seansaeohe! Entice Haplorthods_____-.-------} Spodosols. 
Mollic Psammaquents.....-.----- Entisols. 
Entice Haplorthods....---------- Spodosols. 
ome ee ane, Typic Haplorthods_...-.--------| Spodosols. 
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TasLE 7.—Classification of soil series '—Continued 


Family 


Series 


Sandy, mixed, frigid 


East Lake, acid variant. 
Mixed, frigid_.-.--------_.--- 


Emmet_..-------------- Coarse-loamy, mixed, frigid 
Ensigns2s22--¢sesesSce- Loamy, mixed, frigid-.---------------- 
Ensley..----.---------- Coarse-loamy, mixed, nonacid, frigid_-- 
Fairport...------------- Fine-loamy, mixed..-.---------------- 
Gilchrist:.-c2c22c2 -25ce Sandy, mixed, frigid 
Grayling...--------+---- Mixed, frigid__-----.----------------- 
Greenwood...----------- DSi 2.65 cae teceece tase ces eweeate 
Tost6202 a cceceesccu ss Sandy over loamy, mixed, frigid____-.-- 
Kalkaska..---.--------- Sandy, mixed, frigid-..____-.------..- 
Karlinzc- oes eee se Coarse-loamy, mixed, frigid 
Kawbawgam_..--------- Coarse-loamy, mixed, frigid 
Kawkawlin..----------- Fine, mixed.___.--------------------- 


Sandy, mixed, frigid - 
Sandy, mixed, frigid._----_------ 
Sandy over loamy, mixed, frigid_- 
Coarse-loamy, mixed, frigid 


Fine, mixed 

Fine-loamy, mixed, frigid 
Coarse-loamy, mixed frigid-_--_-- 
Sandy, mixed, frigid--..--------- 
Fine, mixed, nonacid, frigid..----- 


Mixed, frigid-.--.-_------------- 
Sandy, mixed, frigid._._-_-.----- 
Sandy, mixed, frigid....-.------- 
Loamy, mixed, nonacid, frigid 


Saugatuck. ------------- 
Shelldrake___.---------- 


Sundell, sandy variant...) Sandy, mixed, frigid 


Tacoosh Loamy, mixed, euic 

Tawas...-------- Sandy or sandy-skeletal, mixed, euic.._- 
‘Trenary Coarse-loamy, mixed, frigid._._-------- 
Wainola Sandy, mixed, frigid.____--_.---------- 
Wallace....------ Sandy, mixed, frigid, ortstein._----..-- 
Wheatley. Mixed, frigid_-...-------------------- 


Yalmer_iocss6sees seek 


1 The placement of some soil series in the current system may 
change as more precise information becomes available, The classi- 
fication used here is as of July 1971. 

2 A part of the Blue Lake soils in the survey area have colors 
with hue redder than 7.5YR in the A, B, and C horizons. These 
colors are outside the range of the series. The soils with these colors 
are taxadjuncts. 

3 This soil is a taxadjunct of the Bowers series in that its solum 
is thinner than 24 inches and hue in the B and C horizons is 2.5YR. 

4 This soil ig a taxadjunct of the Brevort series in that it has an 
O02 horizon as much as 12 inches thick and either a lighter colored 
Al horizon or brighter colors in the B horizon, or both. 

6 This soil is a taxadjunct of the Burt series in that it has a para~ 
lithic contact rather than a lithic contact, and it is coarser textured. 


The current system of classification has six categories. 
Beginning with the broadest, these categories are order, 
suborder, great group, subgroup, family, and series. In 
this system the criteria used as a basis for classification are 
soil properties that are observable and measurable. The 
properties are chosen, however, so that the soils of similar 


Coarse-loamy, mixed, nonacid, frigid___- 


Sandy, mixed, mesic, ortstein.-.------- 
Frigid, uncoated...-.----------------- 
Coarse-loamy, mixed, frigid-..-----.--- 
Coarse-loamy, mixed, frigid..---.-.---- 
Loamy, mixed, frigid-_._._------------ 
Coarse-loamy, mixed, frigid-_-----.-.-- 


Sandy, mixed, frigid______------------ 


Subgroup Order 
Typic Haplorthods_...--..------- Spodosols. 
Spodiec Udipsamments...-..------ Inntisols. 
Alfic Haplorthods._-_-..-------- Spodosols. 
Cote seeu eet Lithic Haplaquods..-.-----------| Spodosols. 
igeceseseoess Aeric Haplaquepts-_-.-----------| Inceptisols 
uke pa alee tine: Typic Eutroboralfs___._---------] Allfisols. 
Typic Haplorthods. .------------ Spodosols. 
ere Typic Udipsamments------------ Tintisols. 
eee Typic Borohemists_-------------- Histosols. 
Dre Seats Aqtalfic Haplorthods--.--.------] Spodosols. 
eta a bu Sepa tetas Typie Haplorthods_.-------.----] Spodosols. 
Typic Haplorthods-.-.---------- Spodosols. 
Entic Haplaquods.-.-----.---+--| Spodosols. 
220 Aquic Eutroboralfs._..---------- Alfisols. 
oo Alfic Haplorthods_..-.-----+---- Spodosols. 
wed Typic Haplaquods._..----------- Spodosols. 
Typic Haplorthods_.-_----.----- Spodosols. 
intic Haplorthods_..-.---------- Spodosols. 
Typic Borosaprists..--------~--- Tlistosols. 
Alfic Haplorthods__-.-----~----- Spodosols. 
Alfic Haplorthods....----------- Spodosols. 
Alfic Haplorthods_-_---.-------- Spodosols. 
Soa cere meee Alfie Fragiorthods__..-----------] Spodosols. 
miedo 63, Histie Humaquepts.-- Inceptisols. 
Typic Eutroboralfs *_ Alfisols. 
Alfic Haplorthods_.-- Spodosols. 
Typie Haplorthods- -- Spodosols. 
Entice Haplaquods_.-.- Spodosols. 
Aeric Haplaquepts ?_-- Inceptisols. 
Aquic Eutroboralfs__-..--------- Alfisols. 
Typic Borohemists_.--..--------- Histosols. 
Mollie Psammaquents_----------- Iintisols. 
Entic Haplorthods..----------~-- Spodosols. 
Entice Haplorthods- -.-.- Spodosols. 
Lithic Haplaquepts &. -| Inceptisols. 
saceoctweseas Aerie Haplaquods 9_..-----------| Spodosols. 
eget eie Typie Quartzipsamments__.--.---] Jintisols. 
wisaeAG ie cuatal ena Alfic Fragiaquods__.._.--- Spodosols. 
22 gech Alfic Fragiorthods_~----- Spodosols. 
eee Entice Lithic Haplorthods Spodosols. 
ean See Entic Haplaquods__----..-------| Spodosols. 
Entice Haplaquods.-___.-- Spodosols. 
Terric Borohemists----.- Tistosols. 
Sombie eeetes! Terric Borosaprists_-_-_-_- Histosols. 
seetesnseties Alfic Fragiorthods__..--- Spodosols. 
Shao eer ke Entic Haplaquods !°__.__. Spodosols. 
2o baaie Se eis oe Typic Haplorthods--_-.-- Spodosols. 
eeecuase sassy Mollic Psammaquents_--_- Entisols. 
gah ocscodesse Alfie Fragiorthods.------.-------| Spodosols. 


6 This soil is a taxadjunct of the Nester series in that its solum 
is less than 24 inches thick and hue in the B and C horizons is as 
much as 2.5 YR. 

7 This soil is a taxadjunct of the Pickford series in that it lacks 
gray colors in the upper part of the profile. 

8A part of the Ruse soils in the survey area are moderately 
alkaline in the solum, which is outside the range of the series. 

9 This soil is a taxadjunct of the Saugatuck series in that it has 
& mean annual soil temperature of less than 47° F. 

19 A part of the Wainola soils in the survey area are less than 
slightly acid in the C horizon, which is outside of the range for the 
series. Such soils are taxadjuncts. - 


genesis, or mode of origin, are grouped together. The six 
categories of the current system are briefly defined in the 
following paragraphs. 

OrpEer: Ten soil orders are recognized. They are 
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols, 
Spodosols, Alfisols, Ultisols, Oxisols, and Histosols. The 
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properties used to differentiate the soil orders are those 
that tend to give broad climatic groupings of soils. The 
two exceptions to this are the Entisols and Histosols, 
which may occur in many different climates. 

Table 7 shows the soil orders that are in Delta County 
and Hiawatha National Forest of Alger and Schoolcraft 
Counties. These are Alfisols, Entisols, Histosols, Incepti- 
sols, Mollisols, and Spodesols. 

Alfisols have a clay-enriched B horizon that is high in 
base saturation. Nester soils represent the Alfisols in this 
survey area. 


Entisols are recent soils. They lack genetic horizons or 


have only the beginnings of such horizons. The Brevort 
soils are an example of Entisols in this survey area. 

Histosols formed in organic material. They include soils 
commonly called mucks, peats, organic soils, or bogs. 
Cathro soils are an example of Histosols in this survey 
area. 

Inceptisols most often are on young, but not recent, 
land surfaces. In this survey area, Ensley and Nahma soils 
are examples of Inceptisols. 

Mollisols have a thick, dark-colored surface layer. Alpena 
soils are an example of Mollisols in this survey area. 

Spodosols have an iron, aluminum, and humus-enriched 
B horizon. The Spodosols are represented by the Kalkaska 
and Mancelona soils in this survey area. 

SusporpEr: Each order is subdivided into suborders, 
primarily on the basis of those soil characteristics that 
seem to produce classes with the greatest genetic 
similarity. The suborders narrow the broad climatic range 
permitted in the orders. The soil properties used to 
separate suborders mainly are those that reflect either the 
presence or absence of waterlogging or soil differences 
resulting from the climate or vegetation. Examples of the 
suborder category are Aquepts and Orthods. 

Great grove: Soil suborders are separated into great 
groups on the basis of uniformity in the kinds and sequence 
of major soil horizons and features. The horizons used to 
make separations are those in which clay, iron, or humus 
have accumulated, or those that have pans that interfere 
with the growth of roots or movement of water. The 
features used are some properties of clays, soil tempera- 
ture, and major differences in chemical composition 
(mainly calcium, magnesium, sodium, and potassium). 

Superovur: Great groups are subdivided into sub- 
groups, one representing the central concept of the group 
and others called intergrades and extragrades. Intergrade 
subgroups have properties of the group and also one or 
more properties of another great group, suborder, or order. 
Extragrade subgroups have properties of the group and 
have characteristics that are not diagnostic of another 
great group, suborder, or order. Examples of subgroup 
names are Typic Haplorthods for central concept, Alfic 
Haplorthods for intergrades, and Aeric Haplaquepts for 
extragrades. 

Famiuy: Families are separated within a subgroup primarily 
on the basis of properties important to the growth of plants 
or behavior of soils when used for engineering. Among 
the properties considered are texture, mineralogy, reac- 
tion, soil temperature, permeability, depth, slope, con- 
sistence, and coatings. A family name consists of a series 
of adjectives, which are the class names for texture 
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mineralogy, and so on, that are used as family differentiae. 
An example is the coarse-loamy, mixed, frigid family. 


General Nature of the Area 


This section contains information about Jand owner- 
ship, industry, transportation and climate in the survey 
area. It also discusses water and watershed management 
significant to the Area. In addition, farming statistics are 
provided, which will be helpful to newcomers to the survey 
area, 


Land Ownership, Industry, and Transportation 


The total land area of Delta County and Hiawatha 
National Forest of Alger and Schoolcraft Counties is 
about 1,131,275 acres. Ot this total, about 49 percent is 
owned by the Federal and State governments and is 
managed as woodland and for recreation. About 11 
percent is owned by large commercial interests and is 
managed mainly as woodland. About 30 percent consists 
of smaller parcels of privately owned woodland. The 
remaining 10 percent is in farms, abandoned farms, 
resorts, and recreational and urban areas. 

Tourism is © major industry in the survey area. The 
Jarge publicly owned land and public recreational facilities 
are within a day’s drive of large midwestern population 
centers, and they offer year-around recreational op- 
portunities. Many private resorts are located in the area. 

The major industrial employers are in Escanaba, 
Gladstone, and Munising, and smaller industries are 
scattered throughout the area. Many industries use the 
wood from forests in the area. 

U.S. Highway No. 2 and Michigan Highway No. 28 
cross the survey area from east to west. U.S. Highway 
No. 41, Michigan Highway No. 35, and Federal Forest 
Highway No. 13 are the major north-south highways. 
Railways serve the major cities in the area. Escanaba 
is the only city serviced by commercial airlines. 


Climate ° 


Delta County and Hiawatha National Forest of Alger 
and Schoolcraft Counties are located in the central part 
of Michigan’s Upper Peninsula. The survey area is 
bounded on the north by Lake Superior and on the south 
by Lake Michigan. 

Because of the prevailing westerly winds in this survey 
area, the climate varies markedly from quasi-marine 
near the Great Lakes, to semicontinental over the inland 
parts. During winter, northerly winds moving across 
Lake Superior produce frequent snow flurry activity 
along the Jake shore and over the interior. The average 
annual snowfall exceeds 130 inches near Lake Superior. 
It averages about 100 inches in the inland part of the 
survey area and about 55 inches in the southern part 
near Lake Michigan. Spring is markedly delayed when 
the ambient air temperature associated with warm, 
southerly winds is cooled by the colder waters of Lake 
Michigan. Summers are pleasantly cool because of the 


® This section was prepared by Norton D. StrommsEny, climatol- 
ogist for Michigan, National Weather Service, U.S. Department 
of Commerce. 
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lake breeze. Readings of 90° F., or higher, can be expected 
only once in every 2 years in the southern part of the 
survey area. Except for the immediate lakeshore areas, 
the warmer lake water is not effective in modifying the 
first outbreaks of cold weather in fall. 

Climatological data for the survey area is available 
from Escanaba, Fayette, and Munising. Escanaba has 
recorded 100° temperatures only twice since 1905, once 
in July 1916 and’ once in August 1955. Fayette’s maxi- 
mum. temperature of 96° occurred on July 12, 1936. 

The Munising and inland areas can expect the tempera~ 
ture to exceed 90° on an average of six times each summer. 
The maximum temperature at Munising of 103° has 
occurred four times in the past 32 years. 

The lowest temperatures recorded are —32° in Feb- 
ruary 1875 at Escanaba; —28° on February 25, 1928, at 
Fayette; and —40° on February 10, 1899, at Munising. 
On the average from November to March, 19 days have 
temperatures of zero or below. January and February are 
the coldest months. 

The growing season. in the survey area averages 120 
days, but it ranges from about 80 days in the interior to 
nearly 140 days near the lake shores. The average date of 
the last freezing temperature in spring ranges from May 
20 near the lakes to June 10 in the interior, and the 
average date of the first freeze in fall ranges from October 
5 in the south to August 26 in the interior, and to October 
15 in the northern area (4). 

Precipitation is heaviest during the growing season. 
It averages 60 percent of the annual total during the 6- 
. month period April to September. In Escanaba, for the 
last 30 years the greatest amount of precipitation ever 
received in a 1-month period was 9.93 inches in July, 
1951. The driest month on record was October 1952, 
when only 0.07 inch of precipitation was measured. As 
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much as 1.1 inches of precipitation in 1 hour, 1.3 inches in 
2 hours, and 2.3 inches in 24 hours falls about once in 2 
years. Twenty-four hour amounts of 3.3 inches and 4.2 
inches occur about once in 10 years and once in 50 years, 
respectively. 

Evaporation data (class A pan) available from the 
Germfask station, 21 miles to the east of the survey area, 
indicates an average evaporation total during the period 
May to October of 26 inches. This is about 140 percent 
of the normal rainfall total of 18.64 inches experienced 
in the same 6-month period. Recharge of the  soil’s 
water supply occurs in winter and early in spring. The 
capacity of the soil to hold this moisture to supplement 
rainfall plays an important part in the farming practices 
of the area, particularly in summer when. the demand for 
water is higher. 

Winter months are the cloudiest. Data for Escanaba 
show that November averages 19 cloudy days, 6 partly 
cloudy days, and 5 clear days. July averages 8 cloudy 
days, 12 partly cloudy days, and 11 clear days. 

Other facts concerning the climate of the survey area 
are given in tables 8 and 9. 


Water 


Delta County and Hiawatha National Forest of Alger 
and Schoolcraft Counties have many water resources. 
Lake Superior and Lake Michigan provide nearly unlim- 
ited supplies of water. About 200 lakes more than 10 acres 
in size are in the survey area. Several streams provide a 
large potential water supply, and ground-water reservoirs 
in much of the area yield from 10 to several hundred 
gallons per minute. 

Because of the extensive wooded acreage, runoff is 
generally slow. Sandy outwash plains and moraines are 


TABLE 8.—Temperature and precipitation data 
[Based on records recorded at Fayette, 1932-61] 


Temperature Precipitation 
Two years in 10 will have at One year in 10 Days Average 
least 4 days with— will have— with depth of 
Month Average | Average snow snow on 
daily daily Average cover of days with 
maximum | minimum Maximum Minimum total linch snow cover 
temperature temperature Less More or more of 1 inch 
equal to or equal to or than than— or more 
higher than— | lower than 
oR oF oP uF Inches Inches Inches Number Inches 
January_-.---------.--- 27. 1 12.5 87 —4 1. 85 . 62 3,35 2. 
February_-------.-.---- 28.0 11.3 37 —4 1. 59 . 56 2. 75 
March <2 osccslucedi ee 34, 7 19.1 46 3 1. 97 1. 82 3. 24 
April: ot tees te 46. 8 30, 7 60 20 2. 58 1. 04. 4, 32 
Mayors sostec, Seuceucs 58. 4 40. 1 69 31 3. 10 1, 62 4, 87 
JUNG toe ee 68, 4 50. 0 79 40 3. 50 1. 58 5, 98 
JULY eke es a ede IN 75.1 56. 7 84 47 3. 30 1.35 d. 49 
Auguste serge socket 74, 2 57. 0 82 47 3. 07 1. 43 4. 96 
September_-_.-_-------- 65. 9 50. 6 77 38 3. 29 1. 29 5, 25 
October____------.-.-_. 55. 2 41. 0 66 29 2. 38 . 88 4. 02 
November.____-_------- 41.4 29. 8 53 16 2.95 1. 16 4. 70 
December._----------.- 30, 1 19. 4 43 3 1. 88 . 78 3.12 
Wearn on) coe ao 50. 4 34.9 186 27—]2 31. 46 25. 65 37, 20 
1 Average annual highest temperature. 2 Average annual lowest temperature. 
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Taste 9.—Probabilities of last freezing 
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temperatures im spring and first in fall 


{Fayette, Mich.] 
Dates for given probability and temperature 
Probability 
16° r 20° F 24° F 28°F 32°F 
or lowcr or lower or lower or lower or lower 
Spring: . 
1 year in 10 later than__.._-----.---------------- April 14 April 26 May 9 May 22 June 3 
2 years in 10 later than__.---..--.---------------- April 9 April 21 May 4 May 17 May 29 
: on in 10 later than__.----------------------- March 30 April 11 April 24. May 7 May 19 
all: 
1 year in 10 earlier than_____-__-_--------------- November 10 | November 1 October 22 October 5 September 20 
2 years in 10 earlier than. .~_.------------------- November 15. | November 6 | October 27 October 10 September 25 
5 yéars in 10 carer than sc 2enc.ceeeue cee eens November 26 | November 17 | November 7 October 21 October 6 


the areas of greatest ground-water recharge. Runoff is 
slowed in the southern part of the area because of the 
heavy vegetation on the lowlands. 

In Alger County the Munising Sandstone Formation 
yields small to moderate amounts of water of good chemi- 
cal quality. This formation dips south and southeast at 
about 30 feet per mile and is tapped in a few places in 
Delta and Schoolcraft Counties. The Jacobsville Forma- 
tion has little potential as a source of water. Only a few 
wells tap this formation. The Trenton and Black River 
Limestone Formations are a source of water near 
Chatham. Most wells are less than 100 feet deep, and 
some wells have been contaminated by surface pollut- 
ants (78). 

In Delta and Schoolcraft Counties, problems concern- 
ing the quality of water are more severe than those con- 
cerning the quantity of water. The Munising and Au 
Train Formations yield fresh water in the northern and 
western parts of Delta County. These wells should be 
cased through overlying saline-water-bearing formations 
(11, 12). The Black River and Trenton Formations are 
also sources of fresh water in the northern and western 
parts of Delta County, but the water is saline where they 
are overlain by younger bedrock formations. The Trenton 
and Black River Formations yield saline water in School- 
craft County (11, 12). 

The Cataract Formation is not a source of good water 
in Delta and Schoolcraft Counties. The limestone and 
dolomite of the Richmond Group yield both fresh and 
saline water in areas where these rocks form the bedrock 
surface (17, 12). 

Moderate to large yields of ground water can be ob- 
tained from the glacial-drift aquifers in many parts of 
the survey area, but in areas where the drift is absent, 
thin, of low permeability, or above the regional water 
table, ground water must be obtained from the various 
bedrock aquifers described above (11, 12). 


Watershed Management ’ 


The survey area forms a part of the Great Lakes water- 
shed, from which water flows to both Lake Michigan and 
Lake Superior. This drainage area is a large basin that 
receives and disposes of precipitation in very large amounts. 


7 By Eywin NeuMANN, soil scientist, Forest Service. 


Increments are accounted for in several ways. A part of 
the water is returned to the air through evaporation and 
through transpiration by plants. Some of the precipitation 
flows overland as runoff, and some enters the soils and is 
held available for plant growth or slowly moves to sub- 
surface aquifers. From the aquifers the water may replen- 
ish the ground-water supply or seep to wetlands or streams 
and thus maintain streams through dry periods. 

The rate of infiltration of water into the soil is deter- 
mined by the amount and kind of plant cover, amount of 
litter, and the texture of the soil. Fortunately, the survey 
area has highly receptive conditions. The permeability of 
the soils for water movement to the water table or to 
streams is variable, depending on soil texture and struc- 
ture. The many sandy soils in the area permit rapid move- 
ment of water, but because of the sheer volume of material, 
they detain water over a long period of time. The finer 
textured soils can hold water very well but do not permit 
ready movement. 

On the whole, the area is well protected against flash 
floods, soil erosion, and water shortages. Soils, vegetation, 
topography, and climate are all contributing factors. 

Some further basis for understanding the survey area 
from a watershed standpoint is given in the following 
brief descriptions of the 14 soil associations. Specific in- 
formation is provided in several of the interpretative 
tables of this survey. Available water capacity, permeabil- 
ity rates, depth to seasonal high water table, and soil 
hydrologic groups are listed in table 5. 

Rubicon association—These soils are on the outwash 
and lake plains and in some moraine areas. They are deep, 
well-drained, sandy soils that have very low available 
water capacity, but inasmuch as most areas have a deep 
sandy substratum, their intake and detention capacities 
are high. Runoff is very slow or slow, regardless of slope, 
cover, or use. 

Damaging erosion along streambanks is potentially 
high, but climate and vegetation greatly reduce erosion 
to minor slumping. 

The minor soils of this association are influenced by a 
high water table. They impose water storage limitations 
to the generally high value of the association as watershed. 

Kalkaska association.—These soils are on. nearly level 
to very steep outwash plains and moraines. These deep, 
well-drained, sandy soils have very low available water 
capacity. Moisture intake and detention storage are high. 
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Runoff is very slow or slow, regardless of slope, vegetation, 
or land use. The soils are potentially subject to soil blow- 
ing and water erosion, but climate, vegetation, and land 
use greatly reduce this hazard. 

The minor soils of this association are very similar to 
Kalkaska soils in that they have high value as watershed. 

Karlin-Blue Lake association —These soils are on nearly 
level to very steep moraines, till plains, and outwash 
plains. They are deep, well-drained soils that have a loamy 
subsoil overlying sand and sandy soils that have a loamy 
layer in the lower part of the subsoil. 

Available water capacity is low to moderate. Moisture 
intake and detention storage in the deep substratum are 
high. Runoff is slow to medium but can be adversely 
affected by poor land use. Soil blowing and water erosion 
are slight to severe hazards but are not a concern under 
present or expected uses of the soils. 

Minor soils of the association are either very similar 
in nature to the major soils or are of limited acreage. 

AMunising-Steuben association.—These soils are on nearly 
level to very steep moraines and till plains. They are deep, 
well drained and moderately well drained, loamy soils 
overlying sand and have a compact layer in the lower 
part of the subsoil. 

Available water capacity is moderate. Moisture intake 
and retention storage are moderately high. Runoff is slow 
and the hazard. of erosion is slight in areas that have a 
cover of trees. In more sloping areas, however, runoff is 
rapid and the hazard of erosion is severe if plant cover 
and the soil surface are disturbed. The compact subsoil 
causes some lateral water movement. 

Minor soils of the association have variable value as 
watershed. Onota soils are limited by shallow sandstone 
bedrock, whereas Keweenaw and Blue Lake soils have 
high value for moisture intake and retention storage. 

Trenary-Cathro-Tacoosh association.—These nearly level 
to moderately steep upland soils are’on moraines and till 
plains. Trenary soils are deep, well drained or moderately 
well drained, and loamy. Available water capacity is high. 
Moisture intake and retention are high. Runoff is slow and 
the hazard of erosion is slight in areas under trees and 
grass. In the more sloping areas, runoff is rapid and the 
hazard of erosion is severe if plant cover and the soil 
surface are disturbed. 

The other major soils in this association are the nearly 
level, very poorly drained Cathro and Tacoosh soils. 
Available water capacity is very high. Water intake is 
limited by degree of seasonal saturation. The nearly level 
or depressional terrain provides surface detention storage 
and slow runoff. The hazard of erosion is slight. 

Onaway-Charlevoiz-Tacoosh association.—These_ nearly 
level to moderately steep soils are on till plains. Onaway 
soils are deep, well drained or moderately well drained, 
and loamy. Available water capacity is high. Water intake 
and retention ate high. Runoff is slow and the hazard of 
erosion is slight in areas under trees and grass, but runoff 
is rapid and the hazard of erosion is severe in sloping 
areas if plant cover and the soil surface are disturbed. 

Charlevoix and Tacoosh soils are more poorly drained, 
than the Onaway soils and are nearly level to gently 
sloping. The moisture level is generally high because of 
high detention storage and slow to ponded runoff. The 
hazard of erosion is slight. 
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Kiva-Chippeny-Summerville association.—The Kiva and 
Summerville soils are nearly level to steep, well drained or 
moderately well drained, loamy soils underlain by sand 
and gravel or limestone bedrock. Available water capacity 
is moderate in the loamy layers and very low in the sand 
and gravel layers. Water storage capacity is low. The 
level terrain and the precipitation patterns moderate 
both runoff and the hazard of erosion. Runoff is slow to 
medium. 

Chippeny soils are poorly drained organic soils overlying 
limestone bedrock at_a depth of 20 to 51 inches. The 
seasonal high water table limits water intake and internal 
storage. Surface detention storage is high, and runoff is 
very slow or ponded. The hazard of erosion is slight. 

Summerville-Limestone rock land-Longrie association.— 
These nearly level to gently sloping soils are on glacial 
till plains and lake plains. They are well drained or 
moderately well drained loamy soils. Limestone bedrock 
is at a depth of 0 to 40 inches. 

Available water capacity is very low to moderate. 
Water intake and retention are very low. Runoff is slow 
to rapid. The hazard of erosion is severe in sloping areas 
if the plant cover and soil surface are disturbed. 

Nahma-Ensley-Cathro association —These nearly level 
soils are on till plains. They are somewhat poorly drained 
and poorly drained loamy soils and very poorly drained 
organic soils. 

The seasonal high water table limits water intake and 
storage. Runoff is slow to ponded, and the hazard of 
erosion is slight. 

Charlevoix-linsley-Angelica association.—These soils are 
on till plains. They are nearly level to gently sloping, 
somewhat poorly drained and poorly drained, loamy soils. 
The high water table limits water intake and internal 
storage. Runoff is slow to ponded. The hazard of erosion 
is slight. 

Dawson-Tawas-Rousseau association-—These soils are 
on relict dunes. They are nearly level, very poorly drained 
organic soils and gently sloping to very steep, deep, well 
drained or moderately well drained, sandy soils. 

Rousseau soils have low available water capacity. 
Water intake and detention storage are high. Runoff is 
slow to medium. The hazard of erosion is generally severe, 
but it is slight under natural forest cover. 

Dawson and Tawas soils are organic, They have a high 
water table that limits water intake and internal storage. 
Runoff is very slow to ponded. The hazard of erosion is 
slight. + 

Kalkaska-Tawas-Carbondale association —These nearly 
level to very steep soils are on outwash plains, lake plains, 
and moraines. 

Kalkaska soils are deep, well drained or moderately 
well drained, sandy soils. Available water capacity is 
very low, but water intake and detention storage are high. 
Runoff is very slow or slow under all conditions, reducing 
the hazard of erosion. 

Tawas and Carbondale soils are very poorly drained 
organic, soils. Intake capacity is low. Runoff is very slow 
to ponded. ’ 

Tawas-Carbondale-Roscominon association.—These soils 
are on outwash plains and lake plains. They are nearly 
level, poorly drained and very poorly drained, sandy soils 
and organic soils. The high water table severely limits 
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water intake and internal storage. Runoff is very slow to 
ponded. The hazard of erosion is slight. 

Roscommon-Tawas association.—These soils are on 
lake plains and outwash plains. They are nearly level, 
poorly drained, sandy soils and nearly level, very poorly 
drained, organic soils. The high water table limits water 
intake and storage. Runoff is very slow or ponded. The 
hazard of erosion is slight. 


Farming 


The total land area in Delta County and Hiawatha 
National Yorest of Alger and Schoolcraft Counties is 
about 1,131,275 acres. The percentage of land in farms 
used for raising livestock and crops, not including timber- 
land, is 9.2 percent in Delta County, 3.2 percent in 
Alger County, and 1.4 percent in Schoolcraft County (4). 

Most of the farming in the survey area is in the western 
and southern parts of Delta County. ‘he 1964 Census of 
Agriculture lists 526 farms in Delta County (9). This is a 
decrease of 86 farms since 1959. About 117,150 acres was 
in farms in Delta County in 1964, but 42,844 acres of 
this was farm woodland. 

Of the 526 farms in Delta County, 225 were miscel- 
laneous and unclassified, 208 were classified as dairy farms, 
47 as other livestock farms, 33 as general farms, and 18 
as field-crop farms. 

Hay is the most important crop in Delta County. In 
1964, 10,234 acres of alfalfa or alfalfa mixture was har- 
vested, 8,610 acres of mixed hay, and 432 acres of wild 
hay. Also harvested was 7,076 acres of oats and 1,289 
acres of corn for silage or fodder. Only 44 acres of corn for 
grain was produced. About 506 acres of potatoes and 389 
acres of green peas were harvested in 1964. 

The major farming area in the Alger County part of 
the survey area is near Chatham. Hay and oats are the 
major crops. In the Schoolcraft County part of the survey 
area, the soils near Cooks produce mainly hay. 
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Glossary 


Acidity. Sce Reaction, soil. 

Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as crumbs, blocks, or prisms, 
are called peds. Clods are aggregates produced by tillage or 


logging. 

Alkalinity. See Reaction, soil. 

Alluvium, Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available water capacity (also termed available moisture capacity). 
The capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field capacity and the amount at wilting 
pel It is commonly expressed as inches of water per inch of 
soil, 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. 

Terms commonly used to describe consistence are— 

Loose.-—Noncoherent when dry or moist; does not hold together 
in & mass. 

Friable—When moist, crushes casily under gentle pressure be- 
tween thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastie.—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 

. from other material. 

Hard.— When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft-——When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.— Hard and brittle; little affected by moistening. 

Cover crop. A close-growing crop grown primarily to improve and 
to protect the soil between periods of regular crop production; 
or ® crop grown between trees and vines in orchards and vine~ 
yards. 

Drainage class (natural). Refers to the conditions of frequency and 
duration of periods of saturation or partial saturation that 
existed during the development of the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven 
different classes of natural soil drainage are recognized. __ 

Becessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are commonly 
of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A and upper B horizons and have mottling 
in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods but 
not all the time, and in Podzolie soils commonly have 
mottling below 6 to 16 inches in the lower A horizon and in 
the B and C horizons. : 

Poorly drained soils arc wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time, They have a 
dark-gray or black surface layer and are gray or light gray, 
with or without mottling, in the deeper parts of the profile. 
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Drumlin (geology). A streamlined hill or ridge of glacial deposits 
with a long axis that is parallel to the direction of flow of a 
former glacier. 

Genesis, soi]. The manner in which a soil originates. Refers es- 
pecially to the processes initiated by climate and organisms 
that are responsible for the development of the solum, or true 
soil, from the unconsolidated parent material, as conditioned 
by relief and age of the landform. 

Glacial outwash. Sandy and gravelly materials deposited in layers 
on plains or in old glacial drainageways by water from melting 
glaciers. 

Glacial till (geology). Unassorted, nonstratified glacial drift con- 
sisting of clay, silt, sand, and boulders transported and de- 
posited by glacial ice. 

Green manure (agronomy). A crop grown for the purpose of being 
turned under in an early stage of maturity or soon after ma- 
turity for soil improvement, 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O hortzon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residue. 

A horizon.—The mineral horizon at the surface or just below 
an O horizon. This horizon is the one in which living orga- 
nisms are most active and therefore is marked by the ac- 
cumulation of humus. The horizon may have lost one or 
more of soluble salts, clay, and sesquioxides (iron and 
aluminum oxides). 

B horizon—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has distinc- 
tive characteristics caused (1) by accumulation of clay, 
sesquioxides, humus, or some combination of these; (2) by 
prismatic or blocky structure; (3) by redder or stronger 
colors than the A horizon; or (4) by some combination of 
these. Combined A and B horizons are usually called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon 
alone is the solum. 

C horizon.—The weathered rock material immediately beneath 
the sclum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer —Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon, 

Kame (geology). An irregular, short ridge or hill of stratified glacia 
drift. 

Lacustrine deposit (geology). Material deposited in lake water and 
exposed by lowering of the water level or elevation of the land. 

Leaching. The removal of soluble materials from soils or other 
material by percolating water. 

Mineral soil. Soil composed mainly of inorganic (mineral) material 
and low in content of organic material. Its bulk density is 
greater than that of organic soil. 

Miscellaneous land type. A mapping unit for areas of land that have 
little or no natural soil; or that are too nearly inaccessible for 
orderly examination; or that occur where, for other reasons, it 
is not feasible to classify the soil. 

Morphology, soil. The physical makeup of the soil, including the 
texture, structure, porosity, consistence, color, and other 
physical, mineralogical, and biological properties of the various 
horizons, and their thickness and arrangement in the soil 
profile. 

Muck. Well-decomposed, organic soil material developed from peat. 
Muck generally has a higher mineral or ash content than peat 
and the original plant parts cannot be identified. See peat. 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For example, 
a notation of LOYR 6/4 is a color with a hue of LOYR, a value of 
6, and a chroma of 4, 


SOIL 


SURVEY 


Organic soil. A general term applied to a soil or to a soil horizon 
that consists primarily of organic matter, such as peat soils, 
muck soils, and peaty soil layers. In chemistry, organic refers 
to the compounds of carbon. 

Ortstein. The B horizon in a Spadosol that is cemented by accumu- 
lated sesquioxides, by organic matter, or by both. 


‘Peat. Unconsolidated soil material, largely undecomposed organic 


matter that has accumulated where there has been excess 
moisture. 

Ped. An individual natural soil aggregate, such as a crumb, a prism, 
or a block, in contrast to a clod. 

Permeability. The quality of a soil horizon that enables water or 
air to move through it. Terms used to describe permeability 
are as follows: very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid. 

Phase, soil. A subdivision of a soil series or other unit in the soil 
classification system made because of differences in the soil 
that affect its management but do not affect its classification 
in the natural landscape. A soil series, for example, may be 
divided into phases because of differences in slope, stoniness, 
thickness, or some other characteristic that affects its manage- 
ment but not its behavior in the natural landscape. 

pH value. A numerical means for designating relatively weak 
acidity and alkalinity in soils. A pf value of 7.0 indicates 
precise neutrality; a higher value, alkalinity; and a lower 
value, acidity. 

Profile, soil. A vertical section of the soil through all its horizons and 
extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed 
in pH values. A soil that tests to pI 7.0 is precisely neutral in 
reaction because it is neither acid nor alkaline. An acid, or 
“sour,” soil is one that gives an acid reaction; an alkaline soil 
is one that is alkaline in reaction. In words, the degrees of 
acidity or alkalinity are expressed thus: 


pH prt 


Extremely acid._--.. Below4.5 Mildly alkaline.._. 7.4 to 7.8 
Very strongly acid... 4.5 to 5.0 Moderately alka- 7.9 to 8.4 
Strongly acid_----.-- 5.1 to 5.5 line. 

Medium acid_._----. 5.6 to 6.0 Strongly alkaline._ 8.5 te 9.0 
Slightly acid__------- 6.1 to 6.5 Very strongly 9.1 and 
Neutral._..-.------- 6.6 to 7.3 alkaline, higher. 


Relief. The elevations or inequalitites of a land surface, considered 
collectively. 

Sand. Individual rock or mincral fragments in soils having diam- 
eters ranging from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be of any mineral composition. 
The textural class name of any soil that contains 85 percent or 
more sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0,002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt textural 
class. is 80 percent or more silt and less than 12 percent clay. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatie 
(vertical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Struciureless soils are (1) single grain (cach grain 
by itself, as in dune sand) or (2) massive (the particles adhering 
together without any regular cleavage, as in many claypans 
and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum, Technically the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The plowed 
layer. 

Taxadjunct. Soils handled as taxadjuncts are considered adjuncts 
but not parts of the series furnishing a name for their identifi- 
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cation. They are so much like the soils of the defined series in 
morphology, composition, and behavior that little would be 
gained by adding a new series. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in order of 
increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, sili loam, sandy clay loam, clay loam, silly 
clay loam, sandy clay, silty clay, and clay. The sand, loamy 
sand, and sandy loam classes may be further divided by speci- 
fying “‘coarse,” “fine,” or ‘very fine.” 
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Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noncapillary porosity ond 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Valley train. The material deposited by the stream in the valley 
below a glacier. 

Water table. The highest part of the soil or underlying rock material 
that is wholly saturated with water. In some places an upper, 
or perched, water table may be separated from a lower one by a 
dry zone, 
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GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the series to 


which the mapping unit belongs. 


ation group, read the introduction to the section it is in for general information about its management. 


Map 
symbol 


Ad 
A1C 


AuB 
AvA 


B1B 
B1lD 
BLE 
BoB 


EmA 


Mapping unit 


Alluvial land-~------------------------------- 
Alpena gravelly sandy loam, 0 to 12 

percent slopes-----------~------------------ 
Au Gres sand, 0 to 6 percent slopes 
Au Gres loamy sand, gravelly subsoil variant, 

0 to 4 percent slopes--------~-------------- 
Blue Lake sand, 0 to 6 percent slopes-------- 
Blue Lake sand, 6 to 18 percent slopes------- 
Blue Lake sand, 18 to 40 percent slopes------ 
Bohemian fine sandy loam, 0 to 6 percent 

$ lopes-- ----~---------- -- <2 --e --- - -- - eee 
Bohemian fine sandy loam, 6 to 18 percent 

s lopes------------------------------------- 
Borrow pitsS---------------++----------------- 
Bowers silt loam, 0 to 4 percent slopes-- 
Brevort mucky loamy sand--------------------- 
Brimley fine sandy loam, 0 to 4 percent 

slopes----------------------+-+------------- 
Bruce mucky fine sandy loam, coarse variant-- 
Burt mucky sandy loam, 2 to 12 percent 

SLOPES soi cee eh ana ee eee aR ae eee eee seis 
Carbondale, Lupton, and Rifle soils---- 
Cathro muck---------------------------- 
Cathro and Tacoosh mucks--------------------- 
Charlevoix sandy loam, 0 to 4 percent 


slopes -------++--------+ ++ 22-05-77 -- eee e 


slopes --------~----------++-----------2---- 
Chippeny muck-------------------------------- 
Croswell sand, 0 to 4 percent 


Deerton-Burt complex, 0 to 6 percent slopes-- 
Deerton part-~--------------- en een ene 
Burt part--- -~------------+-------------- 

Deford loamy fine sand----------------------- 

Duel loamy sand, 0 to 6 percent slopes------- 

East Lake sand, 0 to 6 percent slopes--------~- 

East Lake loamy sand, acid variant, 

0 to 6 percent slopes---------------------- 

East Lake loamy sand, acid variant, 

6 to 18 percent slopes--------------------- 

Eastport sand, 0 to 6 percent slopes--------- 

Eastport-Roscommon sands, 0 to 6 percent 


Roscommon part-----+---------------------- 
Emmet sandy loam, 0 to 2 percent slopes------ 


De- 
scribed 
on 
page 


Capability 
unit 


Symbol 


VIIwe-1 (L-4c) 


VIs-2 (Ga) 
IVwe-2 (Sb} 


IIIwe-5 (4b) 
IIIs-4 (4a) 
TVe-9 (4a) 
VIlTe-2 (4a) 


Ile-3 (2.5a) 


IVe-4 (2.Sa) 
VITIs-3 

TIwe-2 (1.5b) 
IIIwe-10 (4/2c) 


TIwe-6 (2.5b} 
IIwe-6 (3c) 


VIIwce-2 (Rbc) 
VIIwc-15 (Mc) 
VIIwe-10 (M/3c) 
VIIwe-10 (M/3e) 


Ifwe-6 (3b) 
IIs-2 (3a) 
Tle-3 (3a) 


Ille-6 (3a) 
VIIwe-10 (M/Rc) 
Ivs-4 (5a) 
VIIIwc-1 (Mc-a) 
VIlIwc-1 (Mc-a) 
VIs-1 (4/Ra} 
VIs-1 (4/Ra) 
VIs-1 (4/Ra, Rbc) 


IIIwe-6 (4c) 
IVs-1 (4/Ra) 
Ivs-4 (5a) 


IlIs-4 (4a-a) 


IVe-9 (4a-a) 
VIIs-1 (5.3a) 


VIIs-1 (5.3a, 5c) 


TIs-2 (3a) 


Woodland 
suitability 
group 


Recreati 
group 


Number 


NAR Oo 


In referring to a capability unit, to a woodland suitability group, or to a recre- 


on 


Page 
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Woodland 
De- Capability suitability Recreation 
scribed unit group group 
Map on 
symbol Mapping unit page Symbol Number Number Page 
EmB Emmet sandy loam, 2 to 6 percent slopes------ 32 ITe-3 (3a) 201 4 Led 
EmC Emmet sandy loam, 6 to 12 percent slopes----- 32 IIIle-6 (3a) 73 201 6 127 
EnA Ensign fine sandy loam, 0 to 3 percent 
Ss lopeS----- 29-2 - ee nn wo en nnn nner nn 33 Vilwc-2 (Rbc) 3d1 8 128 
Es Ensley and Angelica soils--~------------------ 34 IIwe-6 (3c, 2.5c) 73 4wl 10 128 
FaA Fairport silt loam, 0 to 2 percent slopes---- 35 IlIs-2 (2/Ra) 75 203 5 127 
FaB Fairport silt loam, 2 to 6 percent slopes---- 35 IIIe-8 (2/Ra) 74 203 5 127 
GeB Gilchrist sand, 0 to 6 percent slopes-------- 35 TIIs-4 (4a) 75 2sl 2 127 
GrB Grayling sand, 0 to 6 percent slopes--------- 36 VIIs-1 (5.7a) 78 4sl 1 126 
GrD Grayling sand, 6 to 18 percent slopes-------- 36 VIIs-1 (5.7a) 78 4s1 3 127 
Gw Greenwood peat-------- en +n - ener ren enn e ne 37 VITIwc-1 (Mc-a) 78 --- 11 128 
IoB Iosco sand, 0 to 6 percent slopes------------ 37 IlIwe-9 (4/2b) 75 3s3 8 12 
KaB Kalkaska sand, 0 to 6 percent slopes- 38 IVs-4 (Sa) 76 3s1 1 126 
KaD Kalkaska sand, 6 to 18 percent slopes-------- 38 Vis-1 (Sa) 77 3s1 3 127 
KaE Kalkaska sand, 18 to 40 percent slopes------- 39 VIIs-l (Sa) 78 382 7 127 
KdB Karlin sandy loam, 0 to 6 percent slopes----- 40 TIIs-4 (4a) 75 2s1 4 127 
KdD Karlin sandy loam, 6 to 18 percent slopes---- 40 IVe-9 (4a) 76 2s1 6 127 
KgC Kawbawgam sandy loam, 0 to 10 percent 
Slopes ------- sen nce rr ener rr rn renner nr ne 40 TIIwe-4 (3/Rbc) 74 205 8 128 
K1A Kawkawlin silt loam, 0 to 2 percent slopes--- 41 IIwce-2 (1.5b) 72 203 9 128 
KnB Keweenaw loamy sand, 0 to 6 percent slopes--- 42 IIIs-4 (4a-a) 75 2sl 2 127 
KnD Keweenaw loamy sand, 6 to 18 percent slopes--~ 42 IVe-9 (4a-a) 76 2s1 3 127 
Kr Kinross mucky sand--------------------2-%---- 42 VIIwe-3 (Sc) 77 Swl 10 128 
KsB Kiva sandy loam, 0 to 6 percent slopes------- 43 IIIs-4 (4a) 75 2f1 4 127 
KsD Kiva sandy loam, 6 to 20 percent slopes- 43 TVe-9 (4a) 76 2f1 6 127 
Lb Lake beaches------- 43 VIIIs-1 78 --- -- --- 
Ln Limestone rock land 43 VITIs-2 78 --- 12 128 
LoA  Longrie sandy loam, 0 to 2 percent slopes---- 45 IIIs-2 (3/Ra) 75 2o1 4 127 
LoB  Longrie sandy loam, 2 to 6 percent slopes---- 45 IIfe-8 (3/Ra) 74 201 4 127 
LsD Longrie and Summerville sandy loams, 6 to 
18 percent slopes-------------------------- 45 VIe-3 (3/Ra, Ra) 76 --- 12 128 
Longrie part------ -- -- 2o1 -- --- 
Summerville part-- -- -- 3d1 -- --- 
Ma Made land----------------------~------+------ 46 VIIIs-3 79 --- -- --- 
McB Mancelona loamy sand, 0 to 6 percent slopes-- 46 IIIs-4 (4a) 75 2s1 2 127 
McD Mancelona loamy sand, 6 to 18 percent 
46 Ive-9 (4a) 76 2sl 127 
Mh 46 VilIwe-2 78 --- -- --- 
M1B Melita sand, 0 to 6 percent slopes----------- 47 IVs-4 (S/2a) 76 2s1 1 126 
MnB Menominee loamy sand, 0 to 6 percent slopes-- 48 IIlIs-4 (4/2a) 75 2sl 2 127 
MnD -Menominee loamy sand, 6 to 18 percent 
slopes ~--~---~-------------------- 32 er rr cree 48 IVe-9 (4/2a) 76 2s1 3 127 
MuB Munising sandy loam, 0 to 6 percent slopes--- 49 Ile-3 (3a-a) 72 2d1 4 127 
MuD Munising sandy loam, 6 to 18 percent slopes-- 49 IVe-4 (3a-a) 75 2d1 6 127 
MuE Munising sandy loam, 18 to 40 percent 
8 lopeS------------ nec n nnn rn reer cern nn nne 50 Vile-2 (3a-a) 77 2d2 7 127 
Nh Nahma loam----------------------- secre rrr 50 IlIwe-4 (3/Rbc) 74 4wl 10 128 
NsA Nester silt loam, 0 to 2 percent slopes------ sl Iis-1 (1.5a) 73 203 5 127 
NsB Nester silt loam, 2 to 6 percent slopes------ $1 IIe-1 (1.5a) 71 203 S 127 
OnA Onaway fine sandy loam, 0 to 2 percent 
s lopes- ------------ 22 ener rn nnn rrr 52 TIe-2 (2.5a) 71 2ol 4 127 
OnB Onaway fine sandy loam, 2 to 6 percent 
s lopes ~~ -- -- ~~ ---- 205 == <n re ener nner nnee 52 Ile-2 (2.5a) 71 201 4 127 
Onc Onaway fine sandy loam, 6 to 12 percent 
§ lopes ---------- -- 22 - oo nn ene renner nne 52 Ille-5 (2.5a} 73 201 6 127 
OnD Onaway fine sandy loam, 12 to 18 percent 
S1Opes +--+ Hs Hee eee eee eee re sees $3 IVe-4 (2.5a) 75 201 6 127. 


Map 
symbol 


OoF 


OrB 


OrD 


or 
Pe 
PfA 


PkA 
Re 
RkB 


RoB 
RoD 
RsD 
RuB 
RuD 
RuE 
Rv 

ScA 
ShB 
SkB 
StB 


StD 
SuA 
SvA 
SwA 


Ta 
TrA 


TrB 
Trc 
TrD 


Wad 
W1B 
W1D 
Wm 

YaB 
YaD 
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Mapping unit 


Onota-Chippeny complex, steep---------------- 
Onota part--------~---------------------- 
Chippeny part------~---------------------- 

Onota-Deerton complex, 0 to 6 percent 


Deerton part----------------------------- 
Onota-Deerton complex, 6 to 18 percent 


Otisco loamy sand, 0 to 6 percent slopes----- 
Pickford silt loam--------------------------- 
Pickford silt loam, moderately wet, 

0 to 4 percent slopes-~----------~---------- 
Pickford complex, 0 to 4 percent slopes------ 
Roscommon mucky sand----------------~-------- 
Roscommon-Kalkaska sands, 0 to 6 percent 


Roscommon part-------<-~-----0 e003 -------- 
Kalkaska part---------------------------- 
Rousseau fine sand, 0 to 6 percent slopes---- 
Rousseau fine sand, 6 to 18 percent slopes--- 
Rousseau fine sand, hilly-------------------- 
Rubicon sand, 0 to 6 percent slopes~---------- 
Rubicon sand, 6 to 18 percent slopes--------- 
Rubicon sand, 18 to 40 percent slopes-------- 
Ruse silt loam--------~----------------------- 
Saugatuck sand, 0 to 3 percent slopes-------- 
Shelldrake sand, 0 to 8 percent slopes------- 
Skanee sandy loam, 0 to 6 percent slopes----- 
Steuben fine sandy loam, 0 to 6 percent 
slopes--------+----------++----------------- 


S lopes--- ---~------------- -+ ~~ -- ee eo eee 


slopes------------------------------+------ 
Sundell loamy fine sand, sandy variant, 

0 to 4 percent slopes~----------------~---- 
Tawas muck----------------------------~------- 
Trenary fine sandy loam, 0 to 2 percent 

slopes --~-------+-~---------~--------------- 


slopes------~---------------+-------------- 
Wainola fine sand, 0 to 4 percent slopes----- 
Wallace sand, 0 to 6 percent slopes-------~-- 
Wallace sand, 6 to 18 percent slopes-----~=--- 
Wheatley mucky loamy sand-------------------- 
Yalmer sand, 0 to 6 percent slopes----------- 
Yalmer sand, 6 to 18 percent slopes---------- 


De- 


scribed 


on 
page 


Capability 


unit 


Symbol 


VIIe-3 (3/Ra, M/Rc) 


IlIwe-S (4b) 
IIIwe-1 (1c) 


IlIwe-2 (1b) 
IlIwce-2 (1b, lc) 
VIIwe-3 (5c) 


ViIIwe-3 (5c, Sa) 


IIIs-4 (4a) 

Tve-9 (4a) 

VIIs-1 (4a) 

VIIs-1 (5.3a) 
VIIs-1 (5.3a} 
VIIs-1 (5.3a) 
VIIwe-2 (Rbc) 
VIIwe~3 (5b-h) 
VIIs-1 (5.3a} 
TIwc-6 (3b-a) 


Ile-3 (3a-a) 
IVe-4 (3a-a) 
VIs-3 (Ra) 
IlIwe-4 (3/Rbc)} 


TVwe-l .4/Rbc) 
VIIwe-5 (M/4c) 


Ile-2 (3a) 
IIe-2 (3a) 
IIIe-S (3a) 


IVe-4 (3a) 
IIIwe-5 (4b) 
VIIs-1 (Sa-h) 
VIIs-1 (Sa-h) 
IlIwe-6 (Sc) 
IIIs-4 (4a-a) 
IVe-9 (4a-a) 


Page 


Woodland 
suitability 


group 
Number 


2rl 
Sw2 


201 
3s1 


201 
3s1 
3s3 
4wl 


4wl 
4wl 
Swl 


Swl 


2s1 


Recreation 


Number 


te 
+o 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 


SOIL ASSOCIATIONS * N 


DOMINANTLY SANDY SOILS OF THE OUTWASH PLAINS, 
LAKE PLAINS, AND MORAINES 


faa Rubicon association: Nearly level to very steep, well-drained, 
sandy soils 
Kalkaska association: Nearly level to very steep, well drained 
and moderately well drained, sandy soils 
Karlin-Blue Lake association: Nearly level to very steep, well- 
ees drained, loamy and sandy soils 
DOMINANTLY LOAMY SOILS OF THE TILL PLAINS AND 
MORAINES 


[4 | Munising-Steuben association: Nearly level to very steep, well 


avai d ; ; ! 
rained and moderately well drained, dominantly loamy soils U. S. DEPARTMENT OF AGRICULTURE 


Trenary-Cathro-Tacoosh association: Nearly level to moderate- SOIL CONSERVATION SERVICE 
ee] ly steep, well drained and moderately well drained, loamy soils, FOREST SERVICE 
and nearly level, very poorly drained organic soils 


Bnawey- Charlevolx-Tacoosh association: Nearly level to mod- MICHIGAN AGRICULTURAL EXPERIMENT STATION 
BR 2 2to'y steep, well crained to somewhat poorly drained, loamy GENERAL SOIL MAP 
Bee mae BEREaCe Bence ne wae PLAINS, IL DELTA COUNTY AND HIAWATHA NATIONAL FOREST 
OF ALGER AND SCHOOLCRAFT COUNTIES, MICHIGAN 


Kiva-Chippeny-Summerville association: Nearly level to steep, 
well drained and moderately well drained, loamy soils underlain 
7 by sand and gravel or limestone bedrock, and nearly level, very Scale 1:316,800 
poorly drained organic soils underlain by limestone bedrock 1 0 1 2 3 4 SMiles 


Summerville-Limestone rock land-Longrie association: Nearly 
level to moderately steep, well drained and moderately well 
drained, loamy soils underlain by limestone bedrock 
DOMINANTLY LOAMY SOILS OF THE TILL PLAINS 
Nahma-Ensley-Cathro association: Nearly level, poorly drained, 
[9 ] loamy soils and nearly level, very poorly drained organic soils 
Charlevoix-Ensley-Angelica association: Nearly level to gently 
sloping, somewhat poorly drained and poorly drained, loamy soils 


DOMINANTLY SANDY AND ORGANIC SOILS OF THE LAKE T. 48.N 
PLAINS AND OUTWASH PLAINS 


Dawson-Tawas-Rousseau association: Nearly level, very poorly 


drained organic soils and gently sloping to very steep, well 
[>] drained and moderately well drained sandy soils LAKE SUPERIOR 


Kalkaska- Tawas-Carbondale association: Nearly level to very 
steep, well drained and moderately well drained, sandy soils and 
nearly level, very poorly drained organic soils er 
Tawas-Carbondale-Roscommon association: Nearly level, very 
poorly drained organic soils and poorly drained, sandy soils 
Roscommon-Tawas association; Nearly level, poorly drained, 
sandy soils and nearly level, very poorly drained organic soils 


—— = 


LC |) AU TRAIN BAY 

¥ 86°50" 

me , 
"1 


me 
N 


* Texture named in soil associations is that of the surface layer. 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE AND FOREST SERVICE DELTA COUNTY AND HIAWATHA NATIONAL FOREST OF ALGER AND SCHOO) 


SOIL LEGEND 


The first capital letter is the initial one of the soil name. A second capital letter, A, B, C 
the class of slope. Most slopes without a slope letter are those of nearly level soils, but s 
types that have a considerable range of slope. 


SYMBOL NAME SYMBOL NAME 
Ad Alluvial land FaA Fairport silt loam, 0 to 2 percent slopes 
AIC Alpena gravelly sandy loam, 0 to 12 percent slopes FaB Fairport silt loam, 2 to 6 percent slopes 
AuB Au Gres sand, 0 to 6 percent slopes 
AvA Au Gres loamy sand, gravelly subsoil variant, 0 to 4 GcB Gilchrist sand, 0 to 6 percent slopes 
percent slopes GrB Grayling sand, 0 to 6 percent slopes 
GrD Grayling sand, 6 to 18 percent slopes 
BIB Blue Lake sand, 0 to 6 percent slopes Gw Greenwood peat 
BID Blue Lake sand, 6 to 18 percent slopes 
BIE Blue Lake sand, 18 to 40 percent slopes loB losco sand, 0 to 6 percent slopes 
BoB Bohemian fine sandy loam, 0 to 6 percent slopes 
BoD Bohemian fine sandy loam, 6 to 18 percent slopes KaB Kaikaska sand, 0 to 6 percent slopes 
Bp Borrow pits KaD Kalkaska sand, 6 to 18 percent slopes 
BrA Bowers silt loam, 0 to 4 percent slopes KaE Kalkaska sand, 18 to 40 percent slopes 
Bs Brevort mucky loamy sand KdB Karlin sandy loam, 0 to 6 percent slopes 
BtA Brimley fine sandy loam, 0 to 4 percent slopes KdD Karlin sandy loam, 6 to 18 percent slopes 
Bu Bruce mucky fine sandy loam, coarse variant Kec Kawbawgam sandy loam, 0 to 10 percent slopes 
BwC Burt mucky sandy loam, 2 to 12 percent slopes KIA Kawkawlin silt loam, 0 to 2 percent slopes 
KnB Keweenaw loamy sand, 0 to 6 percent slopes 
Cb Carbondale, Lupton and Rifle soils KnD Keweenaw loamy sand, 6 to 18 percent slopes 
Ch Cathro muck Kr Kinross mucky sand 
Ck Cathro and Tacoosh mucks KsB Kiva sandy loam, 0 to 6 percent slopes 
CIA Charlevoix sandy loam, 0 to 4 percent slopes KsD Kiva sandy loam, 6 to 20 percent slopes 
CmA Chatham fine sandy loam, 0 to 2 percent slopes 
CmB Chatham fine sandy loam, 2 to 6 percent slopes Lb Lake beaches 
CmD Chatham fine sandy loam, 6 to 18 percent slopes Lm Limestone rock land 
Cn Chippeny muck LoA Longrie sandy loam, 0 to 2 percent slopes 
CrA Croswell sand, 0 to 4 percent slopes LoB Longrie sandy loam, 2 to 6 percent slopes 
LsD Longrie and Summerville sandy loams, 6 to 18 
Da Dawson peat percent slopes 
Dd Dawson and Greenwood peats 
DeB Deerton sand, 0 to 6 percent slopes Ma Made land 
DeD Deerton sand, 6 to 18 percent slopes McB Mancelona loamy sand, 0 to 6 percent slopes 
DIB Deerton-Burt complex, 0 to 6 percent slopes McD Mancelona loamy sand, 6 to 18 percent slopes 
Dm Deford loamy fine sand Mh Marsh 
OuB Duel loamy sand, 0 to 6 percent slopes MIB Melita sand, 0 to 6 percent slopes 
MnB Menominee loamy sand, 0 to 6 percent slopes 
EaB East Lake sand, 0 to 6 percent slopes MnD Menominee loamy sand, 6 to 18 percent slopes 
EcB East Lake loamy sand, acid variant, 0 to 6 MuB Munising sandy loam, 0 to 6 percent slopes 
percent slopes MuD Munising sandy loam, 6 to 18 percent slopes 
EcD East Lake loamy sand, acid variant, 6 to 18 MuE Munising sandy loam, 18 to 40 percent slopes 
percent slopes 
EdB Eastport sand, 0 to 6 percent slopes Nh Nahma loam 
EeB Eastport-Roscommon sands, 0 to 6 percent slopes NsA Nester silt loam, 0 to 2 percent slopes 
EmA Emmet sandy loam, 0 to 2 percent slopes NsB Nester silt loam, 2 to 6 percent slopes 
EmB Emmet sandy loam, 2 to 6 percent slopes 
EmCc Emmet sandy loam, 6 to 12 percent slopes OnA Onaway fine sandy loam, 0 to 2 percent slopes 
EnA Ensign fine sandy loam, 0 to 3 percent slopes OnB Onaway fine sandy loam, 2 to 6 percent slopes 


Es Ensley and Angelica soils Onc Onaway fine sandy loam, 6 to 12 percent slopes 
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Coordinate grid ticks and land division comers, if shown, are approximately positioned 
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